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ABSTRACT

Volcanic rock samples collected from the Nevada Test Site, Nye County, 
Nevada, between 1960 and 1985 were analyzed by thin section to obtain 
petrographic mode data. The original mode data were recorded onto 5 x 7 in. index 
cards. In order to provide rapid accessibility to the entire database, all data from 
the cards were entered into a computerized database. This computer format will 
enable workers involved in stratigraphic studies in the Nevada Test Site area and 
other locations in southern Nevada to perform independent analyses of the data.

The data were compiled from the mode cards into two separate computer 
files. The first file consists of data collected from core samples taken from drill 
holes in the Yucca Mountain area. The second group of samples were collected 
from measured sections and surface mapping traverses in the Nevada Test Site area.

Each data file is composed of 1) computer printouts of tables with mode data 
from thin section point counts, 2) comments on additional data, and 3) location 
data. Tremendous care was taken in transferring the data from the cards to 
computer, in order to preserve the original information and interpretations provided 
by the analyzer.

In addition to the data files above, a file is included that consists of Nevada 
Test Site petrographic data published in other U.S. Geological Survey and Los 
Alamos National Laboratory reports. These data are presented to supply the user 
with an essentially complete modal database of samples from the volcanic 
stratigraphic section in the Nevada Test Site area.

INTRODUCTION

The contents of this report include modal classifications and associated data 
from samples collected between 1960 and 1985 from the Nevada Test Site (NTS) 
area (fig. 1), Nye County, Nevada. This database has been, and will continue to be 
an important source of information in defining petrologic zones and 
lithostratigraphic units used to establish the volcanic stratigraphic sequence in the 
NTS area.

Numerous U.S. Geological Survey geologists contributed to the modal 
database. The following personnel either collected samples or analyzed thin 
sections to obtain mode data; P.M. Byers Jr., W.J. Carr, R.L. Christiansen, S.F. 
Diehl, G.L. Dixon, F.N. Houser, P.W. Lipman, J.T. O'Connor, P.P. Orkild, W.D. 
Quinlivan, K.A. Sargent, R.B. Scott, and R.W. Spengler. As thin sections were 
analyzed, data was recorded onto 5 x 7-in. index cards, designed to define the 
sample based on a modal classification scheme.

The standard card used to record mode data is shown in figure 2. Most of 
the card contains percentages from the point count, and a small box in the lower 
right hand corner lists additional data (pumice, crystallinity, glomerophenocrysts, 
etc.). The cards were designed by P.M. Byers, Jr., in 1962. Bar-graph blanks are 
printed near the top of the card for graphical representation of different igneous 
rock mineral percentages useful for stratigraphic correlation. Vari-colored bar-
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Figure 1. Map showing the Nevada Test Site! and surrounding area.
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graphs with mineral percentages were added, which could be displayed and 
examined to test for possible stratigraphic equivalents.

The mode data has been compiled into two computer-based files. The first 
group of data is referred to as the Yucca Mountain Drill Hole Sample Modes 
(appendix 1). The samples represented were collected from core and bit cutting 
samples from drill holes in the Yucca Mountain area. The exploratory drilling was 
conducted by the U.S. Department of Energy in order to determine the feasibility of 
selecting Yucca Mountain as the nation's first high-level nuclear waste repository. 
Samples were collected and analyzed from the following drill holes: USW G-1, G-2, 
G-3/GU-3, and G-4; USW H-3, H-4, H-5, and H-6; UE25 C#l, and C#2; USW 
WT-1, WT-2, WT-7, and WT-11; UE-25 WT #3, WT #4, WT #6, WT #12, WT 
#13, WT #14, WT #15, WT #16, WT #17, and WT #18; UE25 bl-H; and J-13. 
Figure 3 shows locations for exploratory drill holes from which samples were 
collected. The sample number in the database (appendix 1) records the drill-hole 
number first, followed by the depth interval front which the sample was collected. 
All of the drill hole-samples in appendix 1 are recorded in feet except for USW G- 
3/GU-3, in which depth is recorded in meters.

The second group, referred to as the Nevada Test Site Outcrop Sample 
Modes (appendix 2), includes samples collected from measured stratigraphic 
sections, mapping traverses, and selected outcrop locations in the NTS area. Most 
of these samples were taken from the Miocene Paintbrush and Timber Mountain 
Tuffs, ash-flow tuffs and lavas thought to be derived from the Claim Canyon and 
Timber Mountain caldera centers, respectively (Byers and others, 1976; figure 4).

Appendix 3 contains tables of mode data combined from the following 
published reports of the U.S. Geological Survey (USGS) and the Los Alamos 
National Laboratory (LANL): table 1, Quinlivait and Byers (1977); table 2, Byers 
and Warren (1983); table 3, Byers and Moore (1987); table 4, Warren and others 
(1984); table 5, Byers (1985); and table 6, Broxton and others (1989). These data 
were recorded from drill hole and outcrop samples, and details on sample collection 
and analytical methods are discussed in each report. Data were transcribed from 
these reports into the author's database format.

STRATIGRAPHY
_
The volcanic rocks in the NTS area were tempted from caldera complexes 

that make up a major part of the southwestern Nevada volcanic field (Byers and 
others, 1976; Carr and others, 1986; and Christiansen and others, 1977) (fig. 4). This 
relatively thick sequence of Tertiary volcanic rocks (15-7 Ma) consists of ash-flow, 
ash-fall, bedded, and reworked tuff, lava, and flow breccia, ranging in composition 
from rhyolite to dacite.

The rock units represented in appendix 
14.0 to 12.5 Ma. The rock units are, " 
tuffaceous beds of Calico Hills, the Crater Flat 
the Lithic Ridge Tuff, and older volcanic rocks 
and G-2.

The Paintbrush Tuff (about 13.2-12.5 M 
poor ash-flow tuffs which are thought to be 
cauldron center (Byers and others, 1976) or the

range in age from approximately 
from youngest to oldest, the Paintbrush Tuff, 

~ ' Tuff, dacite lava and flow breccia, 
penetrated in drill holes USW G-1

) includes quartz-free to quartz- 
derived from the Claim Canyon

Oasis Valley caldera (Christiansen
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and others, 1977) (fig. 4). Members of the Paintbrush Tuff are, in descending order, 
the Tiva Canyon, Yucca Mountain, Pah Canyon, and Topopah Spring.

The tuffaceous beds of Calico Hills consist of a series of nonwelded ash-flow 
tuffs interbedded with thin reworked tuffs and minor rhyolitic lava. Much of this 
unit is zeolitized throughout the NTS area.

The Crater Flat Tuff is comprised of sequences of rhyolitic ash-flow tuffs 
characteristically more abundant in quartz and biotite phenocrysts than the 
overlying units. The members of the Crater Flat Tuff are, in descending order, the 
Prow Pass, Bullfrog, and Tram. The Crater Flat Tuff is believed to have erupted 
from the Crater Flat-Prospector Pass caldera complex (Carr and others, 1986) or 
the Timber Mountain area (fig. 4).

Samples of the dacite lava and flow breccia unit which underlies the Crater 
Flat Tuff were collected and analyzed from drill holes USW G-l and G-2. This unit, 
relatively free of quartz and potassium feldspar phenocrysts, consists primarily of 
lava; flow breccia generally is near the top and base. Much of the unit is altered to 
zeolites and other clays.

The Lithic Ridge Tuff, predominantly an ash-flow tuff, is characterized by a 
low quartz phenocryst content, abundant lithic fragments, and an appreciable 
amount of sphene. This unit is moderately altered to zeolites and clays.

The older volcanic units that occur below the Lithic Ridge Tuff were 
penetrated in drill holes USW G-l, and G-2. The unit in USW G-l consists of ash- 
flow tuff, interbedded ash-fall, and reworked tuff. The older tuffs of USW G-l have 
been subdivided by Spengler and others (1981) into members A (4950-5310 ft.), B 
(5310-5430 ft.), and C (5340-6000 ft.) (descending order), according to abundances 
of essential minerals. The older volcanic units of USW G-2 consist of ash-flow tuff, 
bedded tuff, and lava. They may underlie the older volcanic units of USW G-l. The 
rocks of the older volcanic units have not been correlated with other units in the 
NTS area, because of intense alteration, lack of outcrop, and the fact that these 
units were penetrated in only two drill holes.

Published reports, which discuss the stratigraphy and structure of the rock 
units found in drill holes USW G-l, -2, -3, and -4, are respectively: Spengler and 
others (1981), Maldonado and Koether (1983), Scott and Castellanos (1984), and 
Spengler and others (1984).

The volcanic rock units listed in appendix 2 are the Timber Mountain Tuff 
(about 11.3 Ma) and the Paintbrush Tuft (13.2-12.5 Ma). The Timber Mountain 
Tuff (Byers and others, 1976), includes all quartz-bearing ash-flow tuff sheets 
erupted from the Timber Mountain caldera center. The members of the Timber 
Mountain Tuff are the younger Ammonia Tanks Member and older Rainier Mesa 
Member. Informal units within the Timber Mountain Tuff covered by this report 
include the tuff of Buttonhook Wash, tuff of Cat Canyon, and the tuff of Falcon 
Canyon. Details of these tuffs were reported by Byers and others (1976).

Two informal units associated with the Paintbrush Tuff, which appear in 
appendix 2, include the tuff of Chocolate Mountain and the tuff of Pinyon Pass. The 
turf of Chocolate Mountain is an intracauldron quartz lathe that occurs in the upper 
part of the Tiva Canyon Member within the cauldron subsidence area. The tuff of 
Pinyon Pass is an informal unit of the Painbrush Tuff that is restricted to the Claim



Canyon cauldron segment and overlies the tuff of Chocolate Mountain.

The NTS area was extensively mapped from 1960-1968, and the original 
stratigraphic correlations of the volcanic units were based on similarities in 
mineralogy of samples recorded on the mode cards. Byers and others (1976) 
redefined some of the volcanic units as a result of mineralogical comparisons of 
lavas and tuffs in relation to their volcanic sources. In their study, results of modal 
analyses of some samples were also interpreted in light of aeromagnetic, and gravity 
surveys, radiometric-age determinations, geologic mapping, and drill-hole data.

Other stratigraphic studies in the NTS area have been conducted by Can* 
1982), Can and others (1986), Christiansen and others (1977), Diehl and Chornack 
in press), Lipman and others (1966), Orkild (1965), and Spengler and others 
1987). Current studies are being performed by R.G. Warren of Los Alamos 

National Laboratory.

DATABASE FORMAT

The database presented in this report was designed by the author to display 
all pertinent data recorded on the mode cards, l^otus 123, was the computer 
program chosen because of the database format, ease of data manipulation, 
associated graphics package, compatibility with other programs, and popularity 
among PC users.

The identical format was used for input of each of the three computer-based 
files, except for drill-hole samples in appendix 1, and tables 2,3, and 5 in appendix 
3, which do not have the location column fo samples keyed to plate 1. Each 
database has 33 columns arranged horizontally. The number of columns is so large, 
that in order to display all column headings in report form, the database was divided 
in half, and is presented on facing pages. A brier explanation of the contents of each 
column of the database is listed below:

Loc: Locality number is only used in appendix 2, and in tables 2,3, and 5 of 
appendix 3. Sample locality numbers are shown on plate 1.

1. Sample number: Sample number recorded from mode card.

2. Fm, Mbr: Stratigraphic formation and member from which the sample was 
collected. These entries are keyed to codes below.

Formation Member

Bedded tuff (BT)

Timber Mountain Tuff (TM)
Buttolnhook Wash (BW) 
Amnionia Tanks (AT) 
Tuff of Cat Canyon (TCC) 
Tuff of Falcon Canyon (FC) 
Rainier Mesa (RM)



Paintbrush Tuff (P)
Tuff of Pinyon Pass (TPP)
Tuff of Chocolate Mountain (TCM)
Tiva Canyon (TC)
Yucca Mountain (YM)
Pah Canyon (PC)
Topopah Spring (TP)

Tuffaceous beds of Calico Hills (CH)

Crater Flat (CF)
Prow Pass (PP) 
Bullfrog(BF) 
Tram (TR)

Lithic Ridge Tuff (LR)

Dacite lava and flow breccia in USW G-2 (L> LFB, BAT)

Older tuffs of USWG-1
OG1-A) 
OG1-B) 
OG1-C)

Older tuffs of USW G-2 (OG2)

Codes for informal stratigraphic subunits listed in tables 1,3,4,5, and 6 of 
appendix 3.

Tables 1 and 6 
Upper part (UP) 
Lower part (LW)

Tables 3 and 5 
Upper vitrophyre (UV) 
Caprock (C) 
Vapor phase (VP) 
Upper lithophysal (UL) 
Lava xenolith (LX) 
Lithophysal-poor zone (LPZ) 
Middle nonlithophysal (MN) 
Lower lithophysal (LL) 
Lower nonlithophysal (LN) 
Altered vitrophyre (AV) 
Lower vitrophyre (LV)

Table 4
Upper (U)
Middle (M)
Lower (L)
Upper mafic-poor portion of tuffaceous beds of Calico Hills (1)
Lower mafic-rich portion of tuffaceous beds of Calico Hills (2)



3. Rock type: Refers to rock type, degree of welding, and devitrification of the 
sample. Codes are:

Moderately welded (MW)
Nonwelded (NW)
Welded (W)
Densely welded (DW)
Partially welded (PW)
Devitrified (D)
Ash-fall tuff (AFT)
Ash-flow tuff (AT)
Vitrophyre (V)
Lava and flow breccia (LFB)
Bedded tuff (BT)
Bedded and ash-flow tuff (BAT)
Dacitic (DA)
Upper rhyolitic lava in drill hole USW G 2 (RL1)
Lower rhyolitic lava in drill hole USW G-2 (RL2)
Quartz latite lava in drill hole USW G-21QL2)
Breccia (BR)
Lava (L)
Crystallized (C)
Tuff(T)
Nonwelded tuff (NWT)
Partially welded tuff (PWT)
Densely welded tuff (DWT)
Welded tuff (WT)
Flow Breccia (FB)

4. Age (m.y.): Absolute geologic age determined by K-Ar age dating methods.

5. Pts ctd: Total points counted from thin section.

6. Lith (percent): Volume percent lithic fragments observed from total point 
count.

7. Lithic type: Type of lithic fragment observed in thin section. Codes for lithic 
type are:

Silicic lava (SL) 
Lava (L) 
Mafic lava (ML) 
Altered lava (AL) 
Rhyolite lava (RL) 
Intermediate lava (IL) 
Andesite lava (ANL) 
Pilotaxitic lava (PL)
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Spherulitic lava (SP)
Basic lava (BL)
Basalt (B)
Volcanic (V)
Devitrified altered volcanic (DAV)
Devitrified silicic volcanic (DSV)
Devitrified rhyolitic volcanic (DRV)
Welded tuff (WT)
Quartz latite tuff (QLT)
Devitrified tuff (DT)
Reworked tuff (RT)
Altered tuff (AT)
Quartzose siltstone (QSI)
Clay matrix (CM)
Sandstone (SS)
Siltstone (SI)
Mudstone (MD)
Eleana Formation (E)
Tuff of Chocolate Mountain (TCM)
Quartz latite in Ammonia Tanks Member of Timber Mountain Tuff (TWB)
Rainier Mesa (TMR)
Tuff of Cat Canyon (TCC)
Argillite (A)
Crystal-rich dacite (CRD)
Granophyric (G)
Myrmekitic (MV)
Porphyritic (PO)
Opaque rimmed devitrified aggregate (OR)
Glass (GL)
Pilotaxitic (PI)
Axiolitic (AX)
Mosaic (MO)
Spheroidal fragments (SD)
Granitic (GR)
Trachytic textured (TH)
Cognate lithic (CL)
Rhyolitic (R)
Dacitic (DA)
Latitic (LA)
Andesitic (AD)
Sedimentary (SE)
Ash-flow tuff (AF)
Intermediate (I)
Basic (BA)
Mafic (M)
Flow banded rhyolite (FBR)

8. Phen (percent): Volume percent phenocrysts of total points counted.

9. Qtz (percent): Volume percent quartz phenocrysts of total phenocryst count.
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10 AK-F (percent): Volume percent alkali feldspar phenocrysts of total 

phenocryst count.

11. Flag (percent): Volume percent plagioclase phenocrysts of total phenocryst 
count.

12. Flag comp: Plagioclase composition.

13. Fels size (mm): Maximum size (in millimeters) of felsic phenocrysts 
recorded from point count.

14. Bi: Number of biotite phenocrysts recorded from point count.

15. Hb: Number of hornblende phenocrysts> recorded from point count

16. Cx: Number of clinopyroxene phenocrysts recorded from point count

17. Px: Number of pyroxene phenocrysts recorded from point count.

18. Ox: Number of orthopyroxene phenocrysts recorded from point count.

19. Ac: Number of acmite phenocrysts recorded from point count.

20. Other: Number of mafic phenocrysts not mentioned above recorded from 
point count.

21. Maf size (mm): Maximum size of mafic phenocrysts (in millimeters) 
recorded from point count.

22. Mafic (percent): Volume percent mafi

12
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count.

23. Sp: Number of sphene phenocrysts recorded from point count.

24. Al: Number of allanite phenocrysts recorded from point count.

25. Ap: Number of apatite phenocrysts recorded from point count.

26. Zr: Number of zircon phenocrysts recorded from point count.

27. Other: Number of accessory phenocrysts not mentioned above recorded 
from point count.

28. Ace (percent): Percent accessory phenocrysts of total phenocryst count.

29. Opq: Number of opaque phenocrysts recorded from point count.

30. Opaque type: Type of opaque phenocryst observed in thin section. Code for 
opaque phenocrysts listed below: 

Hematite (HM) 
Magnetite (MG)

31. Opaque size (mm): Maximum size of opaque phenocrysts (in millimeters) 
recorded from point count.

32. Opq (percent): Percent opaque phenocrysts of total phenocryst count

33. Analyst: Name and date of thin section analysis (point count). Codes for 
names recorded on mode cards are listed below.

P.M. Byers 
S.F. Diehl 
R.B. Scott 
N. Clark 
J.T. O'Connor 
W.D. Quinlivan

FMB)
SFD)
RBS)
NC)
JTO)
WDQ)

"Tr" was recorded in the phenocrysts columns when trace amounts (less than 
0.1 percent) of a particular mineral was observed from the point count of the thin 
section. In many cases, there are no entries in the tables or additional data section, 
indicating that no data was available from the mode cards.
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Many of the mode cards did not have any assigned stratigraphic name or 
location data. Since these data are a valuable component of the database, an 
attempt was made by the author to gather this information by interviewing 
geologists who collected the original samples, and by searching for these data in 
other publications, field records, and archives. Samples for which the above data 
could not be found were useless in providing stratigraphic information, and were 
consequently excluded from the computer files.

As data in appendix 3 contains information from other reports presented in 
differing, minor modifications of the original data were made during the transfer 
process. These modifications are discussed belolw.

First, no sample analyses listed in appendicies 1 and 2 are included in 
appendix 3; therefore, most of the tables of appendix 3 contain fewer sample 
analyses than are given in the original reports.

All samples without location data were dbleted.

In the Fm,Mbr column in tables 1,3, 4,5, and 6, of appendix 3, informal 
stratigraphic subunits are added to the database to supplement the reported 
stratigraphic formation and member. Codes for these subunits are defined on page 
9.

In table 1 (appendix 3), a leader (--) in the database indicates that no analysis 
was made or the constituent was absent. In table 2, mafics and opaques are 
expressed in volume percent of total phenocrysts and accessories are listed in grains 
per thin section. In table 3, felsics, mafics, accessories, and opaques are recorded in 
volume percent of total phenocrysts. It should be noted in table 4 that felsic 
phenocrysts are recorded in relative percent, and an asterisk next to these values 
indicates that such proportions are based on relative areas of the largest 30+ felsic 
phenocrysts (Warren and others, 1984). Also in table 4, mafic phenocrysts values 
were converted from parts per million to volume percent of total phenocrysts. 
Accessory minerals are listed in number of grains identified for samples from drill 
holeUSWG-1.

Table 5 lists felsics, mafics, and opaques by volume percent, and in table 6, 
all values for mafics and accessories were converted from parts per million to 
volume percent.

ACKNOWLEDGMENTS

I would like to thank R.W. Spengler (USGS) and P.M. Byers, Jr., (LANL and 
formely USGS) for their guidance and suggestions in preparing this report.

14



REFERENCES CITED

Broxton, D.E., Byers, P.M., Jr., and Warren, R.G., 1989, Petrography and
phenocryst chemistry of volcanic units at Yucca Mountain, Nevada: A 
comparison of outcrop and drill hole samples: Los Alamos National 
Laboratory Report LA-11503-MS, 65 p.

Byers, P.M., Jr., 1985, Petrochemical variation of Topopah Spring Tuff matrix with 
depth (stratigraphic level), drill hole USW G-4, Yucca Mountain, Nevada: 
Los Alamos National Laboratory Report LA-10561-MS, 38 p.

Byers, P.M., Jr., Carr, W.J., Orkild, P.P., Quinlivan, W.D., and Sargent, K.A., 1976, 
Volcanic suites and related cauldrons of Timber Mountain-Oasis Valley 
caldera complex, southern Nevada: U.S. Geological Survey Professional 
Paper 919,70 p.

Byers, P.M., Jr., and Moore, L.M., 1987, Petrographic variation of the Topopah 
Spring tuff matrix within and between cored drill holes, Yucca Mountain, 
Nevada: Los Alamos National Laboratory Report LA-10901-MS, 92 p.

Byers, P.M., Jr., and Warren, R.G., 1983, Revised volcanic stratigraphy of drill hole 
J-13, Fortymile Wash, Nevada, based on petrographic modes and chemistry 
of phenocrysts: Los Alamos National Laboratory Report LA-9652-MS, 23 p.

Carr, W.J., 1982, Volcano-tectonic history of Crater Flat, southwestern Nevada, as 
suggested by new evidence from drill hole USW-VH1 and vicinity: U.S. 
Geological Survey Open-File Report 82-457, 23 p.

Carr, W.J., Byers, P.M., Jr., and Orkild, P.P., 1986, Stratigraphic and volcano- 
tectonic relations of Crater Flat Tuff and some older volcanic units, Nye 
County, Nevada: U.S. Geological Survey Professional Paper 1323, 28 p.

Christiansen, R.L., Lipman, P.W., Carr, W.J., Byers, P.M., Jr., Orkild, P.P., and
Sargent, K.A., 1977, The Timber Mountain-Oasis Valley caldera complex of 
southern Nevada: Geological Society of America Bulletin, v. 88, p. 943-959.

Diehl, S.F., and Chornack, M.P., in press, Stratigraphic correlation and petrography 
of the bedded tuffs, Yucca Mountain, Nye County, Nevada: U.S. Geological 
Survey Open-File Report 89-3.

Lipman, P.W., Christiansen, R.L., and O'Connor, J.T., 1966, A compositionally 
zoned ash-flow sheet in southern Nevada: U.S. Geological Survey 
Professional Paper 524-F, p. F1-F47.

Maldonado, Florian, and Koether, S.L., 1983, Stratigraphy, structure, and some
petrographic features of Tertiary volcanics rocks at the USW G-2 drill hole, 
Yucca Mountain, Nye County, Nevada: U.S. Geological Survey Open-File 
Report 83-732, 83 p.

Orkild, P.P., 1965, Paintbrush Tuff and Timber Mountain Tuff of Nye County, 
Nevada, in changes in stratigraphic nomenclature by the U.S. Geological 
Survey 1964: U.S. Geological Survey Bulletin 1224-A, p. A44-A51.

15



Quinlivan, W.D., and Byers, P.M., Jr., 1977, Cherhical data and variation diagrams 
of igneous rocks from the Timber Mountain-Oasis Valley caldera complex 
southern Nevada: U.S. Geological Survey Open-File Report 77-724,9 p.

Scott, R.B., and Castellanos, Mayra, 1984, Stratigraphic and structural relations of 
volcanic rocks in drill holes USW GU-3 and USW G-3, Yucca Mountain, 
Nye County, Nevada: U.S. Geological Survey Open-File report 84-491,121
P-

Spengler, R.W., Byers, P.M., Jr, and Warner, J.fi., 1981, Stratigraphy and structure 
of volcanic rocks in drill hole USW G-l, Yucca Mountain, Nye County, 
Nevada, with a section on geophysical logging by D.C. Muller and J.E. 
Kibler: U.S. Geological Survey Open-file Report 81-1349,50 p.

Spengler, R.W., and Chornack, M.P., 1984, Stratigraphic and structural
characteristics of volcanic rocks in core hole USW G-4, Yucca Mountain, 
Nye County, Nevada: U.S. Geological Survey Open-File Report 84-789,77
P-

Spengler, R.W., Kornreich, S.K., and Diehl, S.F., 
features of a regional ash-flow sheet: the 
Paintbrush Tuff, Nevada (abs.): Hawaii 5 
Work, abstract volume, p. 239.

1987, Proximal depositional 
Topopah Spring Member of the 
ymposium on How Volcanoes

Warren, R.G., Byers, F.M., Jr., and Caporuscio, F.A., 1984, Petrography and mineral 
chemistry of units of the Topopah Spring, Calico Hills, and Crater Flat tuffs 
and older volcanic units, with emphasis on samples from drill hole USW G-l, 
Yucca Mountain, Nevada Test Site: Los Alamos National Laboratory 
Report LA-10003-MS, 78 p.

16



APPENDIX 1A

Yucca Mountain drill hole sample modes 
(Explanation of symbols under Database Format, p. 8)

17



R
p
p
e
n
d
i
x
 
I
B

Y
U
C
C
R
 
M
O
U
N
T
R
I
N
 
D
R
I
L
L
 
H
O
L
E
 
S
R
M
P
L
E
 
M
O
D
E
S

F
e
l
s
i
e
 
P
h
e
n
o
e
r
y
s
t
s

00

S
a
m
p
l
e
 

n
u
m
b
e
r

6
1
-
1
5
6
1
.

6
1
-
1
6
8
9
.

6
1
-
1
8
1
1
.

6
1
-
1
9
4
3
.

8 5 7 4
6
1
-
2
O
O
9
.
8

6
1
-
2
1
2
4
.

6
1
-
2
2
3
1
.

6
1
-
2
2
4
6
.

6
1
-
2
3
O
O
.

6
1
-
2
3
5
4
.

6
1
-
2
3
9
7

6
1
-
2
4
6
1
.

6
1
-
2
4
7
O
.

6
1
-
2
4
7
8
.

6
1
-
2
5
O
7

6
1
-
2
5
5
5

6
1
-
2
5
9
4
.

6
1
-
2
6
7
8
.

6
1
-
2
7
7
2
.

6
1
-
2
8
5
1
.

6
1
-
2
8
6
8

1
5
1
^
2
9
3
t
r

6
1
-
3
O
1
3
.

6
1
-
3
1
9
2
.

6
1
-
3
1
9
6

7 O O 4 6 5 6 3 2 O 6 7 ^
T 9 8

6
1
-
3
2
8
4
.
5

6
1
-
3
5
1
5
.

6
1
-
3
7
2
4
.

6
1
-
3
9
O
8
.

6
1
-
3
9
6
9

6
1
-
3
9
9
2

6
1
-
4
1
5
O
.

6
1
-
4
2
2
2
.

6
1
-
4
4
O
8

G
 1
-
4
4
7
1

6
1
-
4
5
7
8
.

6
1
-
4
7
5
8
.

6
1
-
4
8
4
9
.

6
1
-
4
9
1
7
.

6
1
-
4
9
4
6
.

6
1
-
4
9
6
9
.

6
1
-
5
O
O
2
.

6
1
-
5
O
4
5
.

6
1
-
5
O
9
7
.

1 O 2 4 1 2 4 O O 4 O 3 O 9

F
m
.
 M
b
r

C
H
C
H
C
F
.
P
P

C
F
.
P
P

C
F
.
P
P

C
F
.
P
P

C
F
.
B
F

C
F
.
B
F

C
F
.
B
F

C
F
.
B
F

C
F
.
B
F

C
F
.
B
F

C
F
.
B
F

C
F
.
B
F

C
F
.
B
F

C
F
.
B
F

C
F
.
B
F

C
F
.
T
R

C
F
.
T
R

C
F
.
T
R

C
F
.
T
R

f*
F 
T
P

\
*
9
 

P
 

1 
f
^
.

C
F
.
T
R

C
F
.
T
R

C
F
.
T
R

C
F
.
T
R

C
F
.
T
R

F
B
F
B

L
R

L
R
L
R
L
R

L
R
L
R
L
R
L
R

L
R
L
R

O
6
1
-
R

O
6
1
-
R

O
G
1
-
R

O
6
1
-
R

OG
l-

fl

R
o
c
k
 

R
g
e
 

P
t
s
 

t
y
p
e
 

C
m
.
y
.
 )

 
c
t
d

N
W
.
D
.
R
T

N
W
.
R
T

P
W
.
D
.
R
T

M
W
.
D
.
R
T

P
W
.
D
.
R
T

N
W
.
D
.
R
T

P
W
,
D
.
R
T

M
W
.
D
.
R
T

P
W
.
D
.
R
T

M
W
.
D
.
R
T

P
W
.
D
.
R
T

M
W
.
D
.
R
T

P
W
.
D
.
R
T

P
V
I
.
D
.
R
T

M
W
.
D
.
R
T

M
W
.
D
.
R
T

P
W
.
D
.
R
T

P
W
.
D
.
R
T

P
W
.
D
.
R
T

M
W
.
D
.
R
T

D
W
.
D
.
R
T

im
i 

i 
fk
 

A 
> 

 
PI

Mp
 D
"p

 n
T

P
W
.
D
.
R
T

P
W
.
R
T

P
W
.
D
.
R
T

P
W
.
R
T

P
W
.
R
T

Df
l

D M
W
.
R
T

M
W
.
D
.
R
T

P
W
.
D
.
R
T

P
W
.
D
.
R
T

P
W
.
R
T

P
W
.
R
T

P
W
.
R
T

P
W
.
D
.
R
T

P
W
.
R
T

N
-
P
W
.
 D
, 
R
T

N
-
P
W
.
D
.
R
T

P
W
.
D
.
R
T

N
-
P
W
.
D
.
R
T

M
W
.
D
.
R
T

M
W
.
D
.
R
T

3
7
5
O

8
O
O
O

3
6
O
O

3
3
O
O

3
7
5
0

3
6
O
O

3
7
O
O

3
O
O
O

3
7
5
O

3
7
5
O

3
7
5
0

3
6
5
O

3
7
0
O

3
7
5
O

3
7
O
O

3
5
2
O

3
7
5
O

3
9
8
O

3
8
O
O

3
9
O
O

3
3
6
O

^
4
Q
B
Q

3
5
O
O

3
6
O
O

3
4
6
O

3
6
O
O

3
8
O
O

3
7
8
0

3
1
5
O

3
3
O
O

3
5
O
O

3
4
0
O

3
2
O
O

1
8
O
O

3
6
O
O

3
8
O
O

3
9
O
O

3
9
O
O

3
8
0
0

3
4
5
O

3
7
O
O

3
7
O
O

3
7
O
O

3
6
O
O

L
i
t
h
 

C?
i)

2
.
O

1
.
8

O
.
2

O
.
5

2
.
6

O
.
6

O.
 1

O.
 1

O
.
O

0.
 1

O
.
2

O
.
8

1
.
6

0
.
5

1
.
2

O
.
8

2
.
2

1
-
3

2.
 1

4
.
5

4
.
2

^
3

1
2
.
3

2
3
.
8

2
2
.
3

9
.
O

2
5
.
8

9
.
O

2
6
.
5

1
3
.
8

4
2
.
7

1
1
.
8

2
6
.
4

2
3
.
8

1
9
.
0

13
. 
O

5
.
9

4
.
4

3
.
1

2
.
5

8
.
9

O
.
6

L
i
t
h
i
c
 

t
y
p
e

R
L
.
O
R
V
.
T
W
B

E
,
D
I
?
V
,
R
X
,
T
W
B

E
.
D
R
V

E
.
M
3
V

E
.
D
R
V
.
R
X
.
P
I

E.
CM

RV
CL

, 
I
L
-
R
L

D
R
V

D
R
V

D
R
V

D
R
V
,
 M
L

D
R
V
,
 P
L

D
R
V
,
 P
L

D
R
V
.
 P
L

D
R
V

D
R
V
.
R
X
.
P
L

S
L
.
O
R
V

S
L
.
R
X
.
R
F

S
L
.
R
T
.
R
X

D
R
V
,
 I
L
.
R
X

C
\
 
D
D
L
!
 
r~

l
J
l
_
 .
 U
K
 V
 .
 O
l
_

R
X
.
I
L
.
6
.
T
W
B

S
L
.
O
R
V
.
 I
L
.
R
X

I
L
.
D
R
V
.
R
L
.
R
X

S
L
.
D
R
V
.
R
X

I
L
,
W
L
,
6
.
R
X
.
R
F

I
L
.
P
O

D
R
V
.
 I
L
.
R
X
,
 T
W
B

D
R
V
,
S
L
,
R
X

D
R
V
,
 I
L
.
R
X

R
L
.
O
T
.
R
X
.
R
F

R
L
.
O
R
V
.
R
X
.
R
F

S
L
.
D
R
V
.
R
X

D
R
V
.
 I
L
-
M
L
.
R
X

D
R
V
.
 I
L
.
R
X
.
 6

D
R
V
,
 I
L
-
M
L
.
R
X

D
R
V
,
 I
L
.
R
X
.
M
L

R
X
.
O
R
V

R
X
.
D
R
V
.
R
L

R
X
.
O
R
V
.
R
L

R
X
.
O
R
V
.
T
W
B

R
X
.
O
R
V

P
h
e
n

ax
*

2
.
2 2

6
.
4

1
4
.
5

8
.
2

8
.
9

1
2
.
7

1
2
.
5

1
4
.
2

1
5
.
4

1
3
.
7

7
.
5

9
.
1

1
O
.
4

1
O
.
6

1
O
.
4

7
.
7

8
.
3

1
1
.
1

1
4
.
2

1
2
.
9

1
3
.
6

1
3
.
5

9
.
9

7
.
7

9
.
1

8
.
7

1
2
.
2

1
2
.
5

1
8
.
3

1
2
.
4

8
.
6

6
.
4

9
.
8

5
.
5

7
.
9

9
.
6

9
.
4

6.
 1

1
O
.
2

1
2
.
7

1
7
.
8

2
O
.
 5

1
7
.
9

Q
t
z
 

R
K
-
F
 

P
l
a
g
 

P
l
a
g
 

C
?
O
 

C?
i>
 

C
?
O
 

c
o
m
p

4
2
.
7
5
O

9
.
2

1
2
.
3

1
4
.
7

5
.
9

2
1
.
5

1
7
.
9

2
3
.
5

2
5
.
1

2
1
.
8

5.
 1

1
6
.
4

1
3
.
3
1
2

8
.
2

1
5
.
7

1
3
.
6

2
7
.
1

3
9
.
5

3
9
.
1
-

3
5

2
6
.
 1

3
1
.
8

3
6
.
5

3
3
.
 1

3
2
.
6 2

3
.
2 2

6
.
3

1.
 1

6
.
6

4
.
6 8 9

1
3
.
3

1
9
.
3

2
3

3
O
.
2

2
6
.
9

2
7
.
4

1
5
.
9

2
3
.
5

S
O
.
 9 3
9

4
5
.
3

4
9
.
4

3
4
.
8

4
2
.
9

2
9
.
5

2
8
.
8

2
9
.
8

4
1

2
7
.
2

3
7
.
1 3
3

3
8
.
5

2
9
.
6

3
O
.
2

3
1
.
2
3
5

3
2
.
9

2
9
.
8

4
2
.
4

2
8
.
2

2
7
.
8

2
9
.
4

2
O
.
 5

8
O
.
5

3
2
.
5

2
8
.
3

3
3
.
8

3
8
.
5

3
4
.
7

3
3
.
5

3
7
.
7

3
6
.
7

3
3
.
7

3
2
.
2

2
0
.
7

2
8
.
9

2
9
.
8

4
1
.
7

3
9
.
5

4
0
.
2

2
4
.
1 3
1

4
7
.
7

3
6
.
8

4
3
.
2

3
9
.
9

3
3
.
6
4
3

4
1
.
 1

4
3
.
1 4
8

4
8
.
4
4
5

4
5
.
8

4
8
.
4

4
7
.
7

4
6
.
2

3
4
.
5

2
1
.
 1

2
2
.
7

2
9
L
6

2
7
.
3

3
5
.
5

3
1
.
6

3
1
.
9

4
1
.
7

7
1
.
9

6
1
.
2

5
9
.
1

6
2
.
1

5
O
.
2
5
8

5
2
.
3

5
3
.
6

5
O
.
9

5
2
.
6

4
6
.
4

5
6
.
2

4
2
.
1

3
5
.
7

2
8
.
5

3
O
.
6

F
e
l
s
 

s
i
z
e
 

(
m
m
)

1
.
5

1
.
5

1
.
9 3

1
.
5

1
.
7

2
.
5 2

3
.
2

2.
 1

2
.
5

2
.
5

1
.
9 3 3

2
.
1

1
.
6

2
.
2 2 3

2
.
2

1
.
8

2
.
5 .
7
.
8

.
9

.
6
.
5
.
5

2
.
3

2
.
5 2

1
.
9

2
.
5 2

1
.
7

2
.
1

1
.
5

1
.
8

2
.
5

2
.
4

2
.
4

2
.
8 3



R
p
p
e
n
d
i
x
 
1
R
 
c
o
n
t
i
n
u
e
d

Y
U
C
C
R
 
M
O
U
N
T
H
I
N
 
D
R
I
L
L
 
H
O
L
E
 
S
H
M
P
L
E
 
M
O
D
E
S
 

Ma
f"

 i
 c
 
P
h
e
n
o
e
r
 y
ss

t 
s

A
c
c
e
s
s
o
r
y
 
P
h
e
n
o
c
r
y
s
t
s

O
p
a
q
u
e
 
P
h
e
n
o
o
o
r
y
s
t
s

S
a
m
p
 1
 e
 

n
u
m
b
e
r

G
l
-
1
5
6
1
.
 

6
1
-
1
6
8
9
.
 

G
l
-
1
8
1
1
.

6
1
-
1
9
4
3
.

6
1
-
2
O
O
9
.

6
1
-
2
1
2
*
1
.

6
1
-
2
2
3
1
.

6
1
-
2
2
4
6
.

B
i
 

H
b
 

C
x
 

P
x
 

O
x
 

R
e
 

O
t
h
e
r
 
M
a
f
 

s
i
z
e
 

(
m
m
)

8 5
 

7 4 8 7 O O
6
1
-
2
3
0
O
.
4

6
1
-
2
3
5
4
.

6
1
-
2
3
9
7

6
1
-
2
4
6
1
.

6
1
-
2
4
7
O
.

6
1
-
2
4
7
8
.

6
1
-
2
5
O
7

6
1
-
2
5
5
5

6
1
-
2
5
9
4
.

6
1
-
2
6
7
8
.

6
1
-
2
7
7
2
.

6
1
-
2
8
5
1
.

6
1
-
2
8
6
8

6
1
-
2
9
3
1
.

6
1
-
3
O
1
3
.

6
1
-
3
1
9
2
.

6
1
-
3
1
9
6

6
1
-
3
2
8
4
.

6
1
-
3
5
1
5
.

6
1
-
3
7
2
4
.

6
1
-
3
9
0
8
.

6
1
-
3
9
6
9

6
1
-
3
9
9
2

6
1
-
4
1
5
0
.

6
1
-
4
2
2
2
.

6
1
-
4
4
O
8

6
1
-
4
4
7
1

6
1
-
4
5
7
8
.

6
1
-
4
7
5
8
.

6
1
-
4
8
4
9
.

6
1
-
4
9
1
7
.

6
1
-
4
9
4
6
.

6
1
-
4
9
6
9
.

6
1
-
5
O
O
2
.

6
1
-
5
O
4
5
.

6
1
-
5
O
9
7
.

6 5 6 3 2 0 e 7 4 9 8 5 1 O 2 4 1 2 4 O O 4 O 3 O 9

1 3
 

t
r
 

tr
-

t
r

t
r
 

t
r

1
1
O
1
3
 

3
6 1
3
 

9
2
0
 

5
8
 

6
1
8
 

4
1
5
 

2
1
5 8
 

8
1
6

2
9
2
2 1
7

2
0

2
8 1
7
 
t
r

1
5

11 1
2
 
t
r

11
4
1
 

6
t
r
 

2
5
 

8
1
8

3
4 4 5 9 1
3
1
O
1
O

1
3

1
2
1
O
1
8

1
9
1
5 8

t
r
 

0
.
2

3
 

O
.
5

t
r
 

O
.
5

t
r

5
O
.
7

t
r

2
1 1 

O
.
3

6
 

O
.
3

0
.
3

0
.
6

1 
0
.
8

5
O
 

2
2
6
 

1
.
5

t
r

2
 

O
.
6

M
a
f
i
c

c;
o 1
.
2
 

1
.
8
 
3

0
.
6

2
.
6

0
.
3

3
.
2

4
.
3

2
.
8

3
.
9

4
.
9

5
.
1

6
.
6

4
.
3

6
.
9

4
.
7

5
.
8

8
.
8

6
.
6

3.
 1

4
.
6

5
.
1

3
.
6

4
.
2

4.
 1

3
.
7

3
.
6

2
1
.
5

1
4
.
9 3

7
.
8

1
.
4

2
.
4

5
.
1

6
.
6

3
.
3

2
.
7

3
.
6

5
.
2

3
.
4

3
.
8

2
.
9 2

1
.
2

S
p

t
r

t
r

ti
-

t
r

tr
-

t
r
t
r

tr
-

t
r

ta
-

ta
-

t
r
t
r

t
r

ta
-

tj
r-

R
l

t
r

t
r

t
r
t
r

t
r

t
r

t
r

t
r

t
r
t
r

t
r
t
r

t
r
t
r

t
r

t
r

t
r

t
r

ft
p

t
r
t
r

t
r

t
r

t
r
t
r

t
r

t
r

t
r
t
r

t
r
t
r
t
r

t
r
t
r

t
r

t
r
t
r

t
r

t
r

t
r

t
r
t
r
t
r

t
r
t
r

t
r
t
r

t
r

t
r

t
r

t
r

t
r

t
r
t
r

Z
r
 

O
t
h
e
r

t
r
 

t
r
t
r

t
r
t
r
t
r

t
r
t
r

t
r

t
r
t
r

t
r
t
r
t
r
t
r
t
r

t
r
t
r

t
r
t
r
t
r
t
r

t
r
t
r

t
r
t
r

t
r
t
r
 

t
r

t
r

t
r
t
r
t
r

t
r

t
r

t
r
t
r

t
r
t
r
t
r
t
r
t
r

H
c
e
 
O
p
q
 

O
p
a
q
u
e
 
O
p
q
 

O
p
q
 

(
X
)
 

t
y
p
e
 

s
i
z
e
 
C
7
O
 

(n
un

)

1 2 2 2 4 3 5 6 2 2 5 1 9 1 3 4 2 7 3 2 3 1 6 5
3
0 1
8 8 7 2 5 2 2 2 6 4 7 1
1
O 9 7 8

0
.
6
 

0
.
9

O
.
4

O
.
6

1
.
2

O
.
6

1
.
3

1.
 1

1
.
2

O
.
4

0
.
7

1
.
5

0
.
3

2
.
3

0
.
3 1

1
.
2

0
.
5

1
.
3

0
.
7

O
.
4

0
.
6

O
.
3

1
.
7

1
.
5

6
.
6

4
.
6

1
.
3

1
.
6

O
.
7

2
.
4

1.
 1 1

O
.
7

1
.
6

1.
 1 3

O
.
3

2
.
1

1
.
4

O
.
9

1
.
2

R
n
a
l
y
s
t
 

d
a
t
e

F
M
B
-
8
1
 

F
M
B
-
8
L
 

F
M
B
-
8
0

F
M
B
-
8
0

F
M
B
-
8
0

F
M
B
-
8
1

F
M
B
-
S
l

F
M
B
-
8
0

F
M
B
-
8
0

F
M
B
-
8
1

F
M
B
-
8
L

F
M
B
-
8
1

F
M
B
-
8
1

F
M
B
-
8
1

F
M
B
-
8
1

F
M
B
-
8
1

F
M
B
-
8
0

F
M
B
-
8
0

F
M
B
-
8
0

F
M
B
-
8
0

F
M
B
-
8
0

F
M
B
-
8
0

F
M
B
-
8
0

F
M
B
-
8
0

F
M
B
-
8
0

F
M
B
-
8
0

F
M
B
-
8
0

F
M
B
-
8
0

F
M
B
-
8
0

F
M
B
-
8
0

F
M
B
-
8
0

F
M
B
-
8
0

F
M
B
-
8
0

F
M
B
-
8
0

F
M
B
-
8
0

F
M
B
-
8
0

F
M
B
-
8
0

F
M
B
-
8
1

F
M
B
-
8
0

F
M
B
-
8
1

F
M
B
-
8
L

F
M
B
-
8
1

F
M
B
-
8
1

F
M
B
-
8
1



R
p
p
e
n
d
 i
 x
 
1
f
l
 
c
o
n
t
 i
 n
u
e
d

Y
U
C
C
f
l
 
M
O
U
N
T
f
l
I
N
 
D
R
I
L
L
 
H
O
L
E
 
S
f
l
M
P
L
E
 
M
O
D
E
S

F
©
 1
 s
 i
 c
 
P
h
e
n
o
c
r
y
s
t
s

S
a
m
p
 1 
e
 

n
u
m
b
e
r

6
1
-
5
1
1
5
.
5

6
1
-
5
1
4
1
.
5

G
l
-
5
1
4
2
.
2

6
1
-
5
1
8
7
.
 O

G
 1
-
5
2
6
5
.
 6

6
1
-
5
3
1
6
.
0

G
1
-
5
3
2
2
.
O

6
1
-
5
3
5
8
.
5

G
 1
-
5
3
7
3
.
 7

6
1
-
5
4
O
O
.
O

G
l
-
5
4
1
6
.
6

6
1
-
5
4
3
8
.
2

G
 1
-
5
4
5
4
.
 1

6
1
-
5
4
9
6
.
 1

G
l
-
5
5
1
7
.
3

G
1
-
5
5
4
O
.
O

6
1
-
5
5
5
8
.
7

G
1
-
5
6
0
O
.
O

6
1
 -
5
6
4
2
.
 O

6
1
 -
5
7
2
8
.
 O

6
1
-
5
8
4
1
.
O
 

6
1
-
5
8
9
4
.
3
  
 

G
 1
-
5
9
2
9
.
 8

6
1
-
5
9
4
4
.
9

6
1
-
5
9
8
O
.
O

6
1
-
5
9
8
4
.
7

6
2
-
7
6
9

6
2
-
8
8
O

6
2
-
1
1
4
9

6
2
-
1
3
4
7
.
5

6
2
-
1
5
1
7
.
2

6
2
-
1
6
0
6
.
5

G
2
-
1
7
7
O

6
2
-
1
 8
6
3
.
 O

6
2
-
2
O
7
5
.
O

6
2
-
2
1
7
3

6
2
-
2
2
6
1

6
2
-
2
3
2
8

6
2
-
2
3
5
8

6
2
-
2
4
9
9
.
7

G
2
-
2
5
O
4

6
2
-
2
5
5
1

6
2
-
2
6
O
2
.
8

6
2
-
2
6
5
0

F<
n,

Mb
r-

O
G
l
-
f
l

O
G
l
-
f
l

O
G
l
-
f
l

O
G
l
-
f
l

O
G
l
-
f
l

O
G
l
-
f
l

O
G
1
-
B

O
G
1
-
B

O
G
1
-
B

O
G
1
-
B

O
G
1
-
B

O
G
1
-
C

O
G
1
-
C

O
G
1
-
C

O
G
1
-
C

O
G
1
-
C

O
6
1
-
C

O
G
1
-
C

O
G
1
-
C

O
6
1
-
C

O
G
1
-
C

e&
i-
c

O
G
1
-
C

O
G
1
-
C

O
G
1
-
C

O
G
1
-
C

P
.
T
P

P
,
T
P

P
,
T
P

P
,
T
P

P
,
T
P

P
,
T
P

C
H

C
H
C
H
C
H

C
H
C
H
C
H
C
H

C
H
C
H
C
H

C
H

R
o
c
k
 

fl
g©
 

P
t
s
 

t
y
p
e
 

Cf
lt
.y
. 

) 
c
t
d

M
M
,

M
W
,

P
W
,

M
M
,

P
W
,

N
M
,

P
W
,

N
M
,

P
W
,

P
W
,

P
W
,

P
W
,

P
W
,

P
W
,

P
W
,

P
W
,

P
W
,

M
M
.

M
W
,

M
M
,

M
M
,

M
M
,

M
W
,

M
W
.

M
W
,

D
M
,

D
W
,

D
W
,

D
W
,

D
W
.

D
W
,

N
M
,

N
W
,

N
W
,

N
W
,

N
W
,

N
W
,

N
W
,

N
W
,

N
W
,

N
W
,

N
W
,

D,
fl

T
D.

fl
T

D,
fl

T
D,
fl

T
D,

fl
T

fl
FT

fl
T

D,
fl
T

D,
fl

T
fl

T
D,

fl
T

fl
T

fl
FT

fl
T

fl
T

fl
T

fl
T

D,
fl
T

D,
fl

T
D,
fl
T

D,
fl
T 

n
 
O
T

f
>
 r
^
 r

D,
fl
T

D.
fl

T
D,
fl
T

D
.
R
T

V,
fl
T

D,
fl
T

D,
fl

T
D.

fl
T

D
,
R
T

D,
fl
T

D,
fl

T
D,
fl
T

fl
T

D
,
R
T

fl
T

D,
fl

T
D
,
H
T

D
,
H
T

D
,
R
T

D
,
H
T

D
,
H
T

N
-
P
W
,
D
,
f
l
T

3
7
5
O

3
7
O
O

3
7
5
O

3
7
8
O

3
4
O
O

3
6
0
O

3
5
0
O

3
7
8
O

3
6
5
O

3
8
O
O

3
7
O
O

3
9
0
O

3
8
O
O

3
9
0
O

3
6
O
O

3
7
O
O

3
6
0
0

3
7
5
O

3
3
0
O

1
6
5
O

1
6
5
O

1
6
5
O

1
6
O
O

1
6
5
O

1
6
5
O

1
2
O
O

7
9
O

1
4
5
O

1
2
2
4

1
5
8
O

1
4
5
O

5
8
O
O

1
3
0
O

1
3
0
O

1
3
0
O

2
7
5
O

1
6
0
O

1
1
O
O

1
1
6
0

1
4
5
O

1
4
5
O

1
4
5
0

1
3
O
O

L
i
t
h

3.
 1

9
.
2

2
.
2

2
.
1

5
.
4

2
.
4

0
.
9

1
.
7

O
.
7

2
.
3

1
2
.
8

O
.
7

1
.
9

7
.
5

1
O
.
3

8
.
5

0
.
6

8
.
3

5
.
8

2
1
.
 1

1
0
.
8

5
.
9

6
.
3

3
.
3

2
.
3

O
.
2

O.
 1

O
.
2

0
.
2

O
.
5

1
.
6

1
O
.
5

3
.
1 3

3
.
4

6
.
7

8
.
2

5
.
9

5.
 1

6
.
8

5
.
4

3
.
4

L
i
t
h
i
c
 

t
y
p
e

f
l
X
,
R
L

M
L
,
R
L
,
f
l
X

D
R
V
,
R
X
,
M
L
,
G

f
l
X
,
M
L

f
l
X
,
P
I
,
G
,
D
T

P
I
,
S
L
,
 I
L
.
f
l
X
,
D
R
V

f
l
X
,
P
I
,
D
R
V

D
R
V
,
f
l
X
,
P
I

D
R
V
,
f
l
X
,
P
I
,
C
L

D
R
V
,
G
R
,
f
l
X

S
P
,
f
l
X
,
D
R
V

fl
X,

 I
L
,
R
L

I
L
,
R
L
,
R
X
,
D
R
V

D
R
V
,
R
X
,
P
I
,
R
L

C
L
,
P
I
,
D
R
V
,
f
l
X

P
I
,
 D
R
V
,
 I
L
,
f
l
X
,
T
W
8

H
X
,
P
I
,
D
R
V

H
X
,
D
R
V
,
P
I
,
 I
L

I
L
,
f
l
X
,
D
R
V
,
P
I

I
L
,
f
l
X
,
D
R
V
,
P
I

P
I
,
f
l
X
,
 I
L
 

Q
V
 
nc

ut
 

T 
i

rl
rS
, 
U
K
V

r 
1 
1 

I
L
,
D
R
V
,
P
I

P
I
,
I
L
,
f
l
X
.
G

P
I
.
 I
L
,
D
R
V
,
H
X

I
L
.
P
I
,
D
R
V
,
f
l
X

G D
T
D
R
V

L
,
D
T

C
L
D
R
V
,
T
W
8

D
R
V
.
D
T

D
R
V
.
S
P
,
 I
L
,
F
8
R

S
P
,
 D
R
V

G
,
S
P
,
D
R
V
,
T
M
8

S
P
.
C
L
,
T
W
8

W
T
,
 T
W
B

D
R
V
,
C
L
,
M
O
,
T
W
B

D
R
V
,
C
L
,
S
P
,
M
D
,
T
W
B

C
L
^
R
V
^
S
P
.
P
I
.
T
M
B

C
L
,
D
R
V
,
T
M
B

D
R
V
,
f
l
X
,
T
M
B

P
h
e
n
 

f.
'S

.)

1
8
.
9

1
4
.
6

1
9
.
9
1
8

1
7
.
9

2
1
.
8

1
5
.
3

7
.
9

1
2
.
6

1
4
.
5

1
1
.
8

1
2
.
1

16
. 

1
1
2
.
7

1
3
.
4

1
5
.
9

2
1
.
4

1
6
.
5

1
8
.
3

2
4
.
2

2
O
.
 1

 
1
7

2
O
.
 7

2
3
.
6

2
5

3
0
.
1 1
9

1
3
.
2

0
.
8

1
.
5

8
.
7

O
.
6

1
.
4

1
.
8

6
.
6

6
.
8

5
.
3

6
.
3

6
.
5

1
1

9
.
9

1
1
.
5

1
5
.
9

2
1
.
8

Q
t
z

2
3
.
7

2
6
.
6

2
7
.
4

2
3
.
6

3
3
.
8

3
2
.
8

2
6
.
7

1
9
.
6

1
1
.
8

1
1
.
6

1
O
.
5

1.
 1

1
4
.
5

O
.
8

1
.
5

O
.
3

3
.
 1

4
.
8

1
.
3 O O
 
O

3
.
2

1.
 1 O 9

1
1
.
 1

4
1
.
2
4
4

4
5
.
4

6
2
.
5

4
5
.
2

3
9
.
6

4
7
.
9

3
5
.
2

3
0
.
8

3
1
.
1

3
2
.
6

3
3
.
9

f
l
K
-
F

4
O
.
3
3
2

3
4
.
9

3
6
.
9

3
O
.
2

3
6
.
 1 3
5

2
1
.
6

2
3
.
3

2
7
.
8

2
5
.
6

2
.
8

1
6
.
9 3

8
.
3

3
.
8

6
.
8

3
.
5 1

3
.
9
 

3
-
j

m
 *

 .

3
.
5

5
.
8

0
.
2

4
2

5
6
.
7

4
5
.
5

1
1
.
1

3
8
.
7

4
4
.
4

4
O
3
O

3
4
.
9

2
3
.
9

2
8
.
8

3
3
.
7

1
2
.
7

2
O
.
 3

2
3
.
8

1
8
.
6

1
8
.
7

2
O
.
 5

P
l
a
g
 

P
l
a
g
 

( 
?
O
 

c
o
m
p

3
2
.
5

3
8
.
3

3
4
.
9

3
7
.
2

3
3
.
4

2
9
.
2

3
6
.
3

S
O
.
 2

5
5
.
 1

5
4
.
9

5
8
.
8

8
4
.
7

6
1
.
 1

7
5
.
8

7
8
.
4

8
4
.
4

8
2
.
5

7
7
.
9

7
9
.
5

8
8
.
3

8
5
.
5

8
1
.
2

8
4
.
9

8
3
.
5

8
4
.
5

4
9
.
6
 
f
l
n
3
4
7

3
7
.
5

1
8
.
2

6
6
.
7

5
3
.
3

2
2
.
2

1
7
.
5

2
2

1
8
.
6

9
.
1

2
0
.
5

2
1
.
8

2
5
.
4

3
9
.
8

3
8
.
5

4
2
.
5

4
2
.
2

3
8
.
2

F
e
l
s
 

s
i
z
e
 

C
m
m
)

2
.
4

2
.
 1

2
.
3

2
.
2 2

0
.
5

2
.
4

1
.
6

2
.
5

2
.
5 4

2
.
5

2
.
3 2

1
.
7 2

2
.
6

2
.
1

2
.
8

2
.
6

2
.
3

2
0

  
* 
?

2
.
4

3
.
5

2
.
6

2
.
8

3
.
5

1
.
5 1

1
.
6
5 2

0
.
9

1
.
2 1

1
.
5

1
.
2

1
.
4

1
.
4

1
.
7 2

2
.
2

2
.
5

1
.
8

2
.
5



IZ

QQQQC^QQQQQCTCTQQQffiQCTQQQQCJQCJQCJQQQG1)

i i i i i i i i i MMMMMMMMM 
f/> Cft 01 01 A 0)0) MM

8
OOIO\OOIMCft"\l 
MM A \DCOOD M u>

CO *-M

A OlM \001\OM-MO)

ft ft

j^

Mi 
M

M
CACft Cft CftOJM AOJ

0) 01 Cft U) \D -J M CO A

1TT1TT11

IV IV IV IV IV IV IV IV
1 1 1 1 1 1 1 1

O 00 -M Cft 010)
Si Cft ~\l O M A 
01 0) O Cft N |\l

OO OlM 01

ft
1

H*

ft

1

O
o   o CO   
M OlM A

_
MMfJS 01

A MM 01 Cft

T

ft

f?

ft ft ft

ft

Pp?

M CO
4°

1 1 1 1 1 1
N01010I0101 
u^ w \0 \D \0 00
sD 00 OP Jbh W \!3iAM

 M O\D CDO)O

M

ft

7|

O
  0 U)' 
01 CO

A

M A AMMM
M01OM wo

MMM

A M\0O
f^
^

AM

M

01
M

O M

M     
01 -M CO

M M

 MM U)Cft M

M
O

M

Cft

I 1 1 1 1 1 1
01 01 01 01 01 01 01 
 M Cft Cft 01 01 01 A
MA 
COM8

01 A M\O 
00 O ^J Cft

O OO-MOO)M

OM

ft

01

O
 M

_
 Nl M

QCDQQQQQQQCDQCnC)! 3W

1 1 1 1 1 1 1 1 1 1 1 1 1 1 33 
010101010101010101010101011 CTT)
JbkJbkJkJbiiDOJOJOJN)^1*"*^1^1 C *^
m £jj H1 o ^j m f\) ! * o\ oo _h A *"* 
j^ oo o^ w LO oo w o^ en ^) w ^* w
MMONQ-MOlOOCftOMOlOl

OJ01-M A COM A M M U)M MMM
M .ft ^ ^ «L% «.!  >! ^^ .A d-.\ >« 1 H /H m J»k K L_. «V\

0) A

0)

M

M A

M M

Q\ QQ ^jj Qp Q\

^fl^D*^ 0)0)M\fJMO)OICftCT*MMOICft

ft ft

MM

OO

01 A 01 00 01

M M Q O M Q M

M M-SJCO A (O-MM
T|TJT|T|T|T|T|T|jn 
33333333CO
CO 0) CD CO CO CO QJ CO \f\

oocooocooooooooooo

M M 

H* M M Cft

M M N) ^

JO 70 T| (f\ (fi \f\ 
CD CO 3 T| T| TJ 
IT) W CO O O O

CO 00 CO CO CO 00

M

CD
MM

ft ft ft ft ft

ft ft ft ft ft ft

U)0\MCOOCft

O
0\

M 0) M M M M

M M \D M \o M

ininiflT|T|T|T|T| 
T|T|T|33333 
OOOCDCOCOCOCO

coco fv fO
00 00 CO CO CO CO

ft

ft

ft

*

A

ft ft

TT
ft

0)\0

ft ft ct ft«t

<t ft ft ft rt

A w 0^ u* w

M vwwwuswiviu/wja*  ui

ft
M M

ft"\

p p
U) M

ft ftftftftftftftftftftft

11-i1TTTlT1T1T

^ ^ ^ ̂ ^ ^ ^ ^ ^ ^ ^ ^ ^

0) CO M M M -M 0\ 0 Ch CO M Cft M

0) U)0) MM 0)0) 0)0) MM MM MM OOM

MMM

333
CO CO CO

iCOCO

sD 01 ^J 0) 00

T| T| T| T| T| 

CO CO CO CD CO

CO CO CO CO CO

M M N M 0\ A M 0) M M SO M M

1 0

0)1 H-l
1

zj1
1

ni
XI

1
TJI
X 1

1
o! X 1

1
1

1
O)
ftl
T!
* i

1
^M 31
3 H. ftl
3 N -Ul

1
^31

N  *>!

w o i
mi  01

21

1 

21
TJI 

1

NI
T!

1
Ol
ft|

nT i
^ i
.\(OI
w 0 1

f
l 1
1 1
1

C ft 1  GDI
 i!

1

S19\ 3 N JDI
v* 1

1
§4?! wJDI

33333333333331 0>3
CD CD CD CD CD CD CD CD CD CD CD CD CO) C^ ft
11111111 iiij.il *»-. CDCOOOCOCOOOCOOOCOCOCOCO CO) iC

1 ft

 C3)
CD OTJ 
n *
23

3
Q)

JP
0
TJ

f
80
1if"
U
ft
U

2

8
U

sory

T

f

§
0 ^
 8
ft
U

O "0
(f

%
TJ
J
5o
0 
0

£
U
ft
U

3

c
^
2

Z

O

M
rr

ir
m
w
35
5TJr*
m

w

CL H-

2
1
1

0
0
3
ft
H-

3

iCL



R
p

p
G

-n
d

ix
 

If
l 

c
o

n
ti

n
u

e
d

'r
tJ

C
C

R
 

M
O

U
N

T
R

IN
 

D
R

IL
L

 
H

O
L

E
 

S
R

M
P

L
E

 
M

O
D

E
S

F
e
ls

ic
 

P
h

e
n

o
c

ry
s

ts

S^
ff

ip
 1 

e>
 

n
u
m
b
o
-
r

6
2
-
2
7
O
8

6
2
-
2
7
5
5
.

6
2
-
2
9
2
6
.

6
2
-
3
O
4
2

6
2
-
3
Q
6
4

6
2
-
3
1
0
6
.

6
2
-
3
1
2
2
.

6
2
-
3
1
4
3
.

6
2
-
3
1
5
9
.

6
2
-
3
2
1
6
.

6
2
-
3
2
4
4
.

6
2
-
3
2
7
1

6
2
-
3
2
8
5

6
2
-
3
2
9
2
.

6
2
-
3
2
9
4
.

6
2
-
3
3
1
3
.

6
2
-
3
3
2
6
.

6
2
-
3
3
5
Q
.

6
2
-
3
3
6
2
.

6
2
-
3
4
3
3
.

6
2
-
3
4
7
5

6
2
-
3
5
8
3
.

6
2
-
3
6
0
1

6
2
-
3
6
2
6

6
2
-
3
7
3
O
.

6
2
-
3
7
8
7
.

6
2
-
3
8
3
4

6
2
-
3
8
7
2
.

6
2
-
3
9
0
7
.

6
2
-
4
O
7
8

6
2
-
4
1
3
4
.

6
2
-
4
 1
7
O
.

6
2
-
4
1
8
5
.

6
2
-
4
2
O
O
.

6
2
-
4
2
3
9
.

6
2
-
4
3
4
8
.

6
2
-
4
4
4
5
.

6
2
-
4
5
6
8
.

G
2
-
4
6
6
7
.

6
2
-
4
7
7
O
.

6
2
-
4
8
3
8

6
2
-
4
8
4
1
 .

G
2
-
5
O
O
2
.

6
2
-
5
1
 O
9
.

0 7 1 2 5 4 7 3 5 O O O 9 1 9 o 5 3 6 O 2 5 4 2 4 8 9 O 5 3 2 4 7

F
m
.
M
b
r

C
F
.
P
P

C
F
.
P
P

C
F
.
P
P

C
F
.
P
P

C
F
.
P
P

C
F
.
P
P

C
F
.
P
P

C
F
.
P
P

C
F
.
P
P

C
F
.
P
P

C
F
.
P
P

B
T
C
F
.
B
F

C
F
.
B
F

C
F
.
B
F

C
F
.
B
F

C
F
.
B
F

C
F
.
B
F

C
F
.
B
F

C
F
.
B
F

C
F
.
B
F

C
F
.
T
R

C
F
.
T
R

C
F
.
T
R

C
F
.
T
R

C
F
.
T
R

C
F
.
T
R

C
F
.
T
R

C
F
.
T
R

B
T
L
F
B

B
T
B
T
L
R

L
R
L
R

L
R

L
R
L
R
L
R

Bf
lT

Bf
lT

L L

R
o
c
k
 

fl
g 

t
y
p
e
 

C
m
.

D
W
.
D
.
f
l
T

P
W
.
D
.
H
T

M
W
.
D
.
R
T

P
W
.
D
.
R
T

M
W
.
D
.
f
l
T

M
W
.
R
T

M
W
.
D
.
f
l
T

P
W
.
D
.
R
T

N
W
.
D
.
R
T

P
W
.
D
.
R
T

N
-
P
W
.
D
.
R
T

B
T

M
W
.
D
.
f
l
T

N
W
.
D
.
R
T

N
W
.
D
.
f
l
T

M
W
.
D
.
f
l
T

M
W
.
D
.
f
l
T

M
W
.
D
.
R
T

P
W
.
D
.
f
l
T

P
W
.
D
.
f
l
T

P
W
.
D
.
R
T

P
W

r
D

r
R
T

P
W
.
D
.
f
l
T

N
W
.
D
.
f
l
T

P
W
.
f
l
T

P
W
.
f
l
T

P
W
.
f
l
T

P
W
.
f
l
T

P
W
.
f
l
T

B
T

L
.
R
L
1

B
T

B
T

P
W
.
D
.
f
l
T

P
W
.
f
l
T

M
W
.
R
T

M
W
.
f
l
T

M
W
.
R
T

M
W
.
D
.
R
T

M
W
.
f
l
T

N
W
.
R
F
T

P
W
.
D
.
R
T

L
.
D
.
R
L
2

L
.
D
.
R
L
2

o
 

P
t
s
 

y.
 5
 
c
t
d

1
4
5
O

1
5
O
O

1
5
0
O

1
6
5
O

1
6
5
O

1
5
O
O

1
5
O
O

1
4
7
O

1
5
O
O

1
5
O
O

1
5
0
O

1
2
O
O

1
3
0
O

1
3
0
O

1
5
O
O

1
3
6
5

1
4
3
0

1
5
O
O

1
5
O
O

1
5
O
O

1
5
0
0

1
5
O
O

3
3
O
O

3
5
O
O

3
5
O
O

1
3
0
O

2
9
5
O

1
3
O
O

1
3
O
O

1
1
5
O

1
3
0
O

1
1
0
0

1
3
O
O

1
3
O
O

1
3
O
O

1
3
O
O

1
3
O
O

1
3
O
O

1
3
6
4

1
4
O
O

1
8
5
0

1
2
8
4

1
1
O
O

1
3
O
O

L
i
t
h

O
.
3

O
.
5

O
.
9

7
.
3

2
.
3

1
.
8

O
.
7

2
.
4

2
-
6

2
.
4

5
.
2

O
.
8

0
.
4

O
.
4

O
.
3

1
3
.
3

O
.
7

1
.
8

1
9
.
7

8
5
.
6

7
9
.
2

3
5
.
9
5
3

1
2
.
4
1
3

11
1
2
.
3

9
.
2

9
.
8

4
.
7

2
3
.
5 1
0
1
8

5
7

1
8
.
2

1
1
.
7

1
.
5

2
.
4

O
.
3

O
.
2

L
i
t
h
i
c
 

t
y
p
e

W
T
.
I
L
.
E

V M
D
.
O
R
V
.
R
X
.
G

M
D
.
O
R
V
.
R
X
.
P
I

MD
.r
tL
.f
lX

M
D
D
R
V
.
M
O
.
R
X

M
D
.
f
t
L
.
D
R
V
.
P
I
.
R
X

M
D
.
O
R
V
.
R
X

M
D
.
f
l
X
.
I
L
.
P
I
.
T
W
B

S
P

S
P

D
R
V
,
 M
D

L
.
D
R
V

D
R
V

V D
R
V
,
 R
L
.
 R
X
,
 M
D
,
 T
W
B

P
I

DT
jJ
PI

I
L
.
Q
L
T

M
L
.
O
L
T
.
f
l
X
.
P
I

M
L
.
O
L
T
,
 I
L
.
R
X
.
S
P

D
R
V
^
M
L
.
f
l
X
.
 I
L

S
P

S
P

S
P

SP
.f

l
S
P
S
P
S
P

S
P
S
P
S
P
.
I
L

P
I

S
P
.
I
L

D
T

P
h
e
n

1O
. 

1
1
3
.
7

1
8
.
8

13
. 

1
14
. 

1
1
2
.
7

1
1
.
3

1
1
.
3

9
.
5

6
.
7 6
1
7

1
7
.
4

1
6
.
5

1
O
.
5

1
2
.
4

1
5
.
2 8

1
O
.
4

1
O
.
7

1
0
.
5

1
O
.
2 3

5.
 1

4
.
9

5
.
4

4
.
3

7
.
2

1
2
.
2

3
1
.
4
3
7

2
5
.
8

3
2
.
5
2
7

1
8
.
3

14
. 

1
9
.
7

7
.
4 8

9
.
8

1
6
.
3

1
5
.
3

8
.
9

8
.
4

Q
t
z 1
3

1
5

1
6
.
3

1
5
.
7

7
.
3

4
.
2

8
.
8

1
O
.
8 7
1
4

1
7

7
.
5 4

2
O
.
 1

2
3
.
6

1
7
.
8

1
7
.
9

2
0

1
4
.
7

6
.
9 1
4

2
6
.
1 2
3

3
3
.
9

3
2
.
9
3
4

3
5
.
 1 3
4
3
5

6
.
7

O
.
7

O
.
7

O
.
3

1
.
7
1
O

1
0
.
3
1
O

8
.
3

1
O
.
9

O
.
7 1 O O

R
K
-
F

5
2
.
1

3
9
.
3

4
2
.
2

4
7
.
7

4
2
.
9

3
3
.
2

5
3
.
5

4
8
.
8
4
3

3
O

3
8
3
5

2
5
.
7

2
9
.
4

3
2
.
5

3
2
.
6

4
O
.
8

4
3
.
3

4
4
.
2

4
O
.
6

4
3
.
3

2
2
.
9
2
7

2
9
.
4

2
7
.
2
2
3

2
2
.
6

2
1
.
3
3
0

9
.
1 1 2
2
4

2
5

3
O
.
2
2
3

2
8
.
4

3
5
.
8

2
.
7

5
.
 1 O

4
.
6

P
l
a
g
 

P
l
a
g
 

C 
y.

 ")
 

c
o
m
p

3
1
.
5

4
1
.
7
3
4

3
6
.
 1

4
5
.
5

5
7
.
9

3
6
.
5

3
9
.
2

4
8
.
6
5
5
4
3
5
2
5
8

4
6
.
3

3
8
.
9

4
4
.
4

3
8
.
5

3
1
.
7

3
8
.
5

4
8
.
7
3
5

4
5
.
8
4
5

3
1
.
 1

3
4
.
7
2
3

3
8
.
 1

3
5
.
 1 2
1 7
7

6
3
6
2

7
8
.
4
8
6
6
6
5
7

5
1
.
6

5
1

6
O
.
6

4
3
.
8

8
7
.
4

8
4
.
3

8
3
.
7

7
5
.
2

F
e
l
s
 

s
i
z
e
 

(
m
m
) 2 3

2
.
5

1
.
8 2

2
.
9

2
.
 1

2
.
3

1
.
6

1
.
5

2
.
3 2

1
.
5

2
.
5 2

2
.
2

1
.
8

1
.
4

2
.
2

2
.
8

2
,
5

2
.
5 2

1
.
6

1
.
5

1
.
2 2

2
.
5

1
.
5

1
.
5 2 2

1
.
5 2 2

2
.
5 2

2
.
4

1
.
9

3
.
5 3



R
p
p
e
n
d
 i 
x
 
1
R
 
c
o
n
t
 i
 n
u
e
d

Y
U
C
C
R
 
M
O
U
N
T
f
l
I
N
 
D
R
I
L
L
 
H
O
L
E
 
S
R
M
P
L
E
 
M
O
D
E
S
 

M
a
f
i
c
 
P
h
e
n
o
e
r
y
s
t
s

A
c
c
e
s
s
o
r
y
 
P
h
e
n
o
c
r
y
s
t
s

O
p
a
q
u
e
 
P
h
e
n
o
o
e
r
y
s
t
s

S
a
m
p
l
e
 

n
u
m
b
e
r

8
2
-
2
7
O
8
 

6
2
-
2
7
5
5
.
 O

6
2
-
2
9
2
8
.
7

6
2
-
3
O
4
2

6
2
-
3
O
6
4

6
2
-
3
1
0
8
.
 1

6
2
-
3
1
2
2
.
2

6
2
-
3
1
4
3
.
5

6
2
-
3
1
5
9
.
4

6
2
-
3
2
1
6
.
7

6
2
-
3
2
4
4
.
3

6
2
-
3
2
7
1

6
2
-
3
2
8
5

6
2
-
3
2
9
2
.
5

6
2
-
3
2
9
4
.
 O

6
2
-
3
3
1
3
.
 O

6
2
-
3
3
2
6
.
0

6
2
-
3
3
5
0
.
9

6
2
-
3
3
6
2
.
 1

6
2
-
3
4
3
3
.
9

6
2
-
3
4
7
5

6
2
-
3
5
8
3
.
 O

6
2
-
3
6
O
1

6
2
-
3
6
2
6

6
2
-
3
7
3
O
.
5

6
2
-
3
7
8
7
.
3

6
2
-
3
8
3
4

6
2
-
3
8
7
2
.
6

6
2
-
3
9
O
7
.
 O

6
2
-
4
0
7
8

6
2
-
4
1
3
4
.
2

6
2
-
4
1
 T
O.
 5

6
2
-
4
1
8
5
.
4

6
2
-
4
2
O
O
.
2

6
2
-
4
2
3
9
.
 4

6
2
-
4
3
4
8
.
8

6
2
-
4
4
4
5
.
9

6
2
-
4
5
6
8
.
 O

6
2
-
4
6
6
7
.
5

6
2
-
4
7
7
O
.
3

6
2
-
4
8
3
8

6
2
-
4
8
4
1
 .
 2

6
2
-
5
O
O
2
.
4

6
2
-
5
1
O
9
.
7

B
i

2
 1 1

t
r
t
r

t
r

1 1 1 7
1
8 8 7 8 4 2 3 4

1
O 6 4 7 5 5 3 2 3

1
6
1
9 9

3
6 1
4
1
2 5 4 6 2 6

t
r 1
8
1
2
1
4

H
b
 

C
x
 

P
x
 

O
x

t
r
 

5
 

t
r
5

1 i 
e

i

t
r

1 2 5

1
4
O

7
1 1
6 1 3 4

R
e
 

O
t
h
e
r
 
M
a
f
 

s
i
z
e
 

C
m
m
)

3
 

1.
 

1. 1.
t
r

5 1 
O.

t
r
 

0.
t
r
 

O.
1 

O.
t
r
t
r
 

O.

t
r
 

O.
1

5
 1 3 1 1 4 1 1 6 6 8 5 1 1 5

M
a
f
i
c
 
S
p
 

R
l

3.
 

2. 2. 2. 3. O. 1. 8. 3. 4. 4. 2. 2. 1. 2. 6. 4. 3. 3.

5
 

9 2 5
 

t
r

7
 

t
r

6
 

t
r

4
 
tr
- 

t
r

1 
t
r

1 
tr
- 

t
r

4
 

t
r

4 7
 

t
r

5 7 7 5 9 5 4 6 4 9
 

t
r

5

R
p

t
r

t
r

t
r

t
r

t
r

t
r

t
r
t
r
t
r
t
r

t
r
t
r
t
r

t
r
t
r
t
r

2
r
 
O
t
h
e
r
 

R
c
c
 
O
p
q
 

O
p
a
q
u
e
 
O
p
q
 

O
p
q
 

C
/
O
 

t
y
p
e
 

s
i
z
e
 
C
?
O
 

C
m
m
)

t
r
 

t
r

t
r

t
r
t
r
t
r

t
r

t
r
t
r
t
r

t
r

t
r

t
r

t
r
t
r
t
r
t
r
t
r

t
r

t
r
t
r
t
r
t
r

1
O

1
O. O. O. 1. 1. O. O. O.

5
 

0.

1 
O.

5 3 5 5 2 2 2 5 5 5 5 5 1

2. 2. 5. 4.
3
2
.

2
8
.

12
. 4. 2. 3. 1. 6. 9.

12
.

16
.

4 1 1 4 9 2 3 6 5
 
t
J
T

7
 
tr
"

2
 
tr
-

9
 
tr
-

8 8 3 6 2 5

t
r
t
r

1 1

t
r
t
r

t
r
t
r
t
r

t
r
t
r
t
r

t
r

t
r
t
r
t
r

t
r
t
r
t
r
t
r

t
r

t
r
t
r
t
r

t
r

t
r

t
r
t
r

O 2 1 1 4 2 2 1 2 3 9 1 1 1 3 1 2 2 1 1 3 3 7 3 7
1
5

1
O

2
1
2
6

O
.
2
 

3
1

O
.
3
 

2
4 8 9 6 6 1 2

t
r

M
6

4 4

1
O
.
5
 

O
.
4

O
.
5

1
.
7

1
.
1

1
.
2

O
.
6 1

1
.
5 4

O
.
5

0
.
6

O
.
6

O
.
5
 

2
.
5

O
.
7

1
.
3

0
.
3
 

1
.
3

O
.
2
 

O
.
7 1

1
.
7

1
.
7
1
O

1
.
8

7
.
4

9
.
5

2
.
8

4
.
3

9
.
2

0
.
3
 

7
.
4

3
.
6

3
.
4

4
.
9

4
.
8 6

O
.
8
 

0
.
9

O
.
3
 

1
.
5 3

4
.
1

3
.
7

R
n
a
l
y
s
t
,
 

d
a
t
e

F
M
B
-
8
1
 

F
M
B
-
8
1

S
F
D
-
8
2

F
M
B
-
8
1

F
M
B
-
8
1

F
M
B
-
8
1

F
M
B
-
8
1

F
M
B
-
8
1

F
M
B
-
8
1

F
M
B
-
8
1

F
M
B
-
8
1

R
B
S
-
8
1

R
B
S
-
8
1

F
M
B
-
8
1

F
M
B
-
8
1

F
M
B
-
8
1

F
M
B
-
8
1

S
F
D
-
8
2

F
M
B
-
8
1

F
M
B
-
8
1

S
F
D
-
8
2

S
F
D
-
8
2

F
M
B
-
8
1

F
M
B
-
8
1

F
M
B
-
8
1

R
B
S
-
8
1

F
M
B
-
8
1

R
B
S
-
8
1

R
B
S
-
8
1

R
B
S
-
8
1

R
B
S
-
8
1

R
B
S
-
8
1

R
B
S
-
8
1

R
8
S
-
8
1

R
B
S
-
8
1

R
8
S
-
8
1

R
B
S
-
8
1

R
B
S
-
8
1

S
F
D
-
8
2

S
F
D
-
8
2

S
F
D
-
8
2

S
F
D
-
8
2

R
B
S
-
8
1

R
B
S
-
8
1



ft
p

p
e

-n
d

ix
 

If
l 

c
o

n
ti

n
u

e
d

Y
U

C
C

H
 

M
O

U
N

T
H

IN
 

D
R

IL
L

 
H

O
L

E
 

S
R

M
P

L
E

 
M

O
O

E
S

F
o

ls
ic

 
P

h
o

n
o

c
r-

y
s

ts

S
a
m
p
 1 
e
 

n
u
m
b
e
r

G
2
-
5
1
9
5

G
2
-
5
2
1
0
.
5

G
2
-
5
2
3
0
.
O

G
2
-
5
3
1
8
.
8

6
2
-
5
1
0
3
.
 O

G
2
-
5
1
9
0
.
O

G
2
-
5
5
9
1
.
2

G
2
-
5
6
6
1
.
O

G
2
-
5
6
6
3
.
1

G
2
-
5
6
7
O
.
2

G
2
-
5
6
9
0
.
6

G
2
-
5
7
8
3
.
O

G
2
-
5
9
2
3
.
 2

6
2
-
5
9
1
5
.
8

G
2
-
5
9
8
6
.
9

G
2
-
6
0
0
5
.
6

G
U
3
-
H
.
6
6

G
U
3
-
1
3
.
9
O

G
U
3
-
2
3
.
8
9

G
U
3
-
7
1
.
9
0

G
U
3
-
9
2
.
5
6

G
U
3
-
1
0
8
.
5
9

G
U
3
-
1
2
9
.
3
3

G
U
3
-
1
3
1
.
2
7

G
U
3
-
1
1
1
.
5
8

G
U
3
-
1
6
O
.
2
3

G
U
3
-
1
9
3
.
O
3

G
U
3
-
2
3
1
.
1
2

6
U
3
-
2
9
1
.
O
1

G
U
3
-
3
1
1
.
5
2

G
U
3
-
3
7
3
.
9
1

G
U
3
-
3
9
7
.
O
O

G
U
3
-
1
1
9
.
6

G
U
3
-
1
3
0
.
6
9

G
U
3
-
1
3
8
.
7
5

G
U
3
-
1
5
6
.
6
8

G
U
3
-
1
7
9
.
0
2

G
U
3
-
1
8
7
.
3
3

G
U
3
-
1
8
8
.
6
2

G
U
3
-
5
3
1
.
5
1

G
U
3
-
5
7
1
.
 1
2

G
U
3
-
6
O
5
.
1
O

G
U
3
-
6
1
5
.
3
3

F
m
,
 M
b
r

L L L L L L L
F
B

B
H
T

B
H
T

B
H
T

L
F
B

L
F
B

B
H
T

O
6
2

O
G
2

O
G
2

P
.
T
C

P
,
T
C

P
.
T
C

P
.
T
C

P
.
T
C

P[
TC

P
,
T
P

P
.
T
P

P
.
T
P

P
.
T
P

P
,
T
P

P
.
T
P

P
.
T
P

P
.
T
P

P
.
T
P

P
.
T
P

P
.
T
P

C
H

C
H
C
H

C
F
,
P
P

C
F
.
P
P

C
F
.
P
P

C
F
,
P
P

C
F
.
P
P

C
F
.
P
P

C
F
,
B
F

R
o
c
k
 

H
g
e
 

ty
pe
- 

C
m
.
y
.
 )

L
.
D
.
R
L
2

L
.
D
.
Q
L
2

L
.
D
.
Q
L
2

L
.
D
.
Q
L
2

L
.
D
.
Q
L
2

L
,
D
,
Q
L
2

L
.
D
.
Q
L
2

P
W
,
D
,
H
T

M
W
.
D
.
H
T

P
W
,
D
.
H
T

D
.
D
H

D
,
L
,
D
f
l

N
-
P
W
.
D
.
H
T

M
W
,
D
,
R
T

M
W
.
D
.
R
T

M
W
.
D
.
R
T

M
W
.
D
.
R
T

M
-
D
W
,
D
,
H
T

M
-
D
W
.
D
.
R
T

M
-
D
W
,
D
.
R
T

M
-
D
W
.
D
.
H
T
 

M
~
0
W

S B
, 
R
T

P
-
M
W
.
D
.
R
T

P
W
,
R
T

M
W
.
D
.
H
T

M
W
.
D
.
H
T

M
W
.
D
.
H
T

M
W
,
D
,
H
T

M
W
.
D
.
H
T

M
W
.
D
.
H
T

M
W
.
D
.
H
T

D
W
.
V
.
H
T

P
W
.
R
T

N
W
,
H
T

N
W
.
R
T

N
W
,
R
T

N
W
.
H
T

N
W
.
H
T

N
W
.
H
T

P
W
.
D
.
H
T

P
W
.
D
.
H
T

P
W
.
D
.
R
T

P
W
.
D
.
H
T

P
W
.
H
T

P
t
s
 

c
t
d

1
1
5
O

1
6
O
O

1
1
8
O

1
1
O
O

1
3
O
O

1
5
O
O

1 
2
6
2

1
3
O
O

1
3
7
2

1
2
O
O

1
1
O
O

1
1
O
O

1
6
O
O

1
5
O
O

1
3
O
O

I 
I
S
O

1
1
8
0

1
6
8
O

1 5
8
0

1
5
8
O

1
6
8
O
 

6
8
2

1
5
8
O

1
6
8
O

1
5
8
O

1
5
8
O

1
5
8
O

1
6
8
O

1
5
8
O

1
1
8
O

1
5
8
O

1
6
3
O

1
1
8
O

2
2

1
1
8
O

1
5
8
O

1
1
8
O

1
5
3
O

1
3
8
O

1
6
8
O

1
2
8
O

1
1
8
O

1
1
8
O

1
5
8
O

L
i
t
h

11
.

12
. 2. 1 
.

1. 5. O. 0. O. I. O. 3. O. O. 0. 0. O. 3. 2. 2. 2.

3 7 8 1 9 1 7 7 1 2 I 6- 3 3 1 I 2 1 7 7 3 8 1 5
1
6

O. 1. 2. 3. 2. O.

I 9 1 2 1 3 1

L
i
t
h
i
c
 

t
y
p
e

P
I
.
W
T

L
H
,
D
T

D
T

S
P
R
X
.
D
R
V
.
P
I

H
X
.
H
L
,
 I
L
,
D
R
V

C
L

G
R

D
S
V

V G
L
?

G
L
G
L
M
D
.
V
L

M
O
D
S
V
.
M
D

M
D
,
G
R

M
O
,
 D
S
V
,
 L
, 
I
L
,
S
P

M
D
.
D
S
V

P
h
e
n

9
.
7

2
7
.
9

2
6
.
1

2
5
.
7

3
2
.
 I

3
1
.
 7 2
2

2
8
.
5

2
5
.
1

2
6
.
3

1
5
.
7

1
6
.
1

6
.
9

1
8
.
7

2
2
.
1

1
6
.
3

1
6
.
1

6
.
2

2
.
5

3
.
1

3
.
3
 

1
7
.
5 1

5
.
9 1
7

1
3
.
7

1
.
9

I.
 2

0
.
3

1
.
1

I.
 I

I.
 5

1
.
6

3
.
2

2.
 1

1
.
8

7
.
1

9
.
2

8
.
3

1
O
.
7

9
.
3

8
.
8

8
.
8

Q
t
z

0
.
2

O
.
8 2

3
.
6

6
.
8

6
.
9

7
.
5

I.
 3 1

0
.
1 II

8
.
3 8
2
5

1
1
.
6

2
3
.
5

7
.
1

13
. 
3

1
6
.
5

6
.
5

2
.
3
3
3

7
.
2

7
.
7

1
9
.
1

R
K
-
F

9
.
9

2
.
5

1.
 1

1
.
9

1
.
3

1.
 1

1
.
1

2
.
6

5
0

1
8
.
2

3
8
.
 I

1
1
.
7

6
3
.
9

8
8
.
6

1
0
0

9
2
.
6

9
1
.
6

1
O
O

5
5
.
6

1
7
.
2

6
1
.
8

7
O
.
 1 3
0
2
0

1
.
8
2
8

3
7
.
5
3
3

3
5

2
9
.
2

3
8
.
2
6
3

1
5
.
 1

2
9
.
9

3
8
.
 1

2
9
.
9

3
5
.
5

1
6
.
 I

2
8
.
8

P
l
a
g
 

P
l
a
g
 

C "
it 
) 

c
o
m
p

6
5
.
9

7
8
.
3

7
6
.
2

7
1
.
 I

7
1
.
8

7
1

7
6
.
9

7
9
.
7

8
1
.
7

7
8
.
2

7
3
.
6

8
2
.
2

1
1
.
8

1
2
.
9

5
O
.
9
1
6

2
8
.
2

6
.
7

3
.
7

O
Q

.
 
O

3
8
.
1

1
2
.
8

2
1
.
 1

2
3
.
1
6
5

6
O

9
O
.
1

6
1

1
1
.
7
1
2

3
5

1
7
.
9

3
5
.
3

2
9
.
6

3
8
.
9
1
8

5
3
.
2

5
2
.
6

5
3
.
6

1
2
.
3
1
6

F
e
l
s
 

s
i
z
e
 

C
m
m
)

I.
 8

6
.
5

2
.
5

2
.
5 3

2
.
5

5
.
5

I.
 8 3 3

2
.
5

3
.
6

I.
 3

3
.
2

2
.
5

2
.
2



R
p
p
e
n
d
i
x
 
I
f
l
 
c
o
n
t
i
n
u
e
d

Y
U
C
C
f
l
 
M
O
U
N
T
R
I
N
 
D
R
I
L
L
 
H
O
L
E
 
S
R
M
P
L
E
 
M
O
O
E
S
 

M
a
F
 i 
c
 
P
h
e
n
o
c
r
y
s
t
s

R
c
c
e
s
s
o
r
y
 
P
h
e
n
o
c
r
y
s
t
s

O
p
a
q
u
e
 
P
h
e
n
o
o
c
r
y
s
t
s

S
a
m
p
l
e
 

n
u
m
b
e
r

6
2
-
5
1
9
5
 

6
2
-
5
2
 1
O.
 5

6
2
-
5
2
3
O
.
O

6
2
-
5
3
1
8
.
8

6
2
-
5
4
O
3
.
O

G
2
-
5
4
9
O
.
O

6
2
-
5
5
9
1
.
2

6
2
-
5
6
6
1
 .

 O
6
2
-
5
6
6
3
.
4

6
2
-
5
6
7
O
.
 2

6
2
-
5
6
9
0
.
6

6
2
-
5
7
8
3
.
 O

6
2
-
5
9
2
3
.
2

6
2
-
5
9
4
5
.
8

6
2
-
5
9
8
6
.
9

G
2
-
6
O
O
5
.
6

G
U
3
-
1
1
.
6
6

g
 

G
U
3
-
1
3
.
9
O

G
U
3
-
2
3
.
8
9

6
U
3
-
7
4
.
9
O

6
U
3
-
9
2
.
5
6

6
U
3
-
1
O
4
.
O
4

6
U
3
-
1
O
8
.
5
9

6
U
3
-
1
2
9
.
3
3

6
U
3
-
1
3
1
.
2
7

6
U
3
-
1
4
1
.
5
8

6
U
3
-
1
6
O
.
2
3

6
U
3
-
1
9
3
.
O
3

6
U
3
-
2
3
4
.
4
2

G
U
3
-
2
9
1
.
O
4

6
U
3
-
3
4
4
.
5
2

G
U
3
-
3
7
3
.
9
4

G
U
3
-
3
9
7
.
O
O

G
U
3
-
4
1
9
.
6

6
U
3
-
4
3
O
.
6
9

G
U
3
-
4
3
8
.
7
5

G
U
3
-
4
5
6
.
6
8

G
U
3
-
4
7
9
.
O
2

G
U
3
-
4
8
7
.
3
3

G
U
3
-
4
8
8
.
6
2

G
U
3
-
5
3
1
.
5
4

G
U
3
-
5
7
1
.
1
2

G
U
3
-
6
O
5
.
4
O

G
U
3
-
6
1
5
.
3
3

B
i 1
8
 

4
3
4
3
3
8

6
5
9
3
3
9

5
2
2
8

5
O 3 2 4 4 11
3

t
r
t
r

t
r

4
1
2 9 2 1

t
r

1
t
r

1 3
t
r
2 1

t
r
t
r

1 2 2 1
t
r
4

H
b
 

C
x
 

P
x
 

O
x
 

Re

7
 

4
6
3
7

6
1
 

t
r

3 1
2

1
4
5

1
1
6

t
r
t
r
 

1 
1

1 
t
r
 

t
r

t
r
2 2
 

1
t
r
t
r
t
r
 

t
r
6 4

t
r

t
r
2
 
t
r
 

t
r

t
r

t
r
 

3
t
r
 

2 1
t
r

t
r
 

1
t
r
 

2
t
r

: 
O
t
h
e
r
 
M
a
f
 

s
i
z
e
 

(n
tn
O 1 

t
r
 

1
.
3

1
.
2

0
.
7

2
9
 

1
.
8

3
8
 

1
.
3

1
4
 

2
O
.
8

O
.
7 1

O
.
4

O
.
7

O
.
5

t
r

2 1

M
a
f
i

17
. 

19
.

2
O
.

2
7
.

2
2
.

2
7
.

19
.

14
. 8.

19
.

2
2
.

17
. 2. O. 2. 2. 5. 3. 3. 5. 6. 2. 4. 4.
1

8. 2. 2. 2. 2. 1. 1. 1. 2.

c
 
S
p
 

fl
l

8
 
9 5 5 6 5 1 9 2 6 7 8 7
 

2
7
 
t
r

1 
t
r

6 4
 
t
r
 

t
r

9
 
t
r
t
r

7
 
t
r

4
 
t
r

t
r

4 7 6 6 5 8 2 2 4 9 6
 

t
r

4
 

t
r

1 
t
r

5
 

t
r

4
 
t
r
 

t
r

5
 

t
r

9
 

t
r

fl
p

t
r
 

t
r
2

t
r
t
r
t
r

t
r

t
r
t
r
t
r
t
r
t
r

t
r
t
r
t
r

t
r
t
r

t
r

t
r

t
r
t
r
t
r

t
r

t
r
t
r

t
r
t
r
t
r

t
r

t
r

t
r

t
r
t
r

t
r
t
r

t
r
t
r
t
r

Z
r
 

O
t
h
e
r

t
r
 

t
r
t
r
 

t
r

t
r

t
r
t
r

t
r
t
r
t
r

t
r

t
r

t
r

t
r

t
r
 

t
r

t
r

t
r

t
r
t
r

t
r
t
r

t
r

t
r

t
r

t
r
t
r

t
r

t
r
t
r
t
r

t
r
t
r

t
r

t
r
 

t
r

t
r

t
r
t
r

t
r
t
r

t
r

t
r

t
r

R
c
c
 
O
p
q
 

O
p
a
q
u
e
 

<
«
>
 

t
y
p
e

9
 
M
6
 

8
O
.
5
 

1 1 
M
6
,
H
M

3 8
 
M
6

1
2

1
9 7

2
4
 
M
6

t
r
 

M
6

1
.
8
 

M
6

4 6 4 3

t
r

t
r

t
r

1
t
r

1 8
11 3

t
r

1
t
r

t
r
2 1

t
r

t
r
t
r

t
r
t
r
4

t
r
2 3 3 4

? 
O
p
q
 

O
p
q
 

s
i
z
e
 
C
7
O
 

(
m
m
)

O
.
3
 

6.
 

O
.
4
 

1.
O
.
2
5
 

0.
0
.
2
5
 

0.
O
.
2
8
 

O.

O
.
5
 

2.
O
.
4
 

3.
O
.
4
 

5.
O
.
3
 

2.
O
,
4
 

3. 1. 2. 2. 1. O. 5. 3.

2

8. 3. 1. 2. 2. 2.

1 4
 

8 3 3 7 9 2 5 2 8 4 1 1 3 1 8 1 3 1 9 IO 3 4 2 5 2 3 9

R
n
a
l
y
s
t
 

d
a
t
e

S
F
D
-
8
2
 

S
F
D
-
8
2

S
F
D
-
8
2

S
F
D
-
8
2

S
F
D
-
8
2

S
F
D
-
8
2

S
F
D
-
8
2

S
F
D
-
8
2

S
F
D
-
8
2

S
F
D
-
8
2

S
F
D
-
8
2

S
F
D
-
8
2

S
F
D
-
8
2

F
M
B
-
8
1

F
M
B
-
8
1

F
M
B
-
8
1

R
B
S
-
8
2

R
B
S
-
8
2

R
B
S
-
8
2

R
B
S
-
8
2

R
B
S
-
8
2

R
B
S
-
8
2

R
B
S
-
8
2

R
B
S
-
8
2

R
B
S
-
8
2

R
B
S
-
8
2

R
B
S
-
8
2

R
B
S
-
8
2

R
B
S
-
8
2

R
B
S
-
8
2

R
B
S
-
8
2

R
B
S
-
8
2

R
B
S
-
8
2

R
B
S
-
8
2

R
B
S
-
8
2

R
B
S
-
8
2

R
B
S
-
8
2

R
B
S
-
8
2

R
B
S
-
8
2

R
B
S
-
8
2

R
B
S
-
8
2

R
B
S
-
8
2

R
B
S
-
8
2

R
B
S
-
8
2



R
p
p
e
n
d
i
 x
 
1
f
l
 
c
o
n
t
 i
 n
u
o
d

Y
U
C
C
H
 
M
O
U
N
T
R
I
N
 
D
R
I
L
L
 
H
O
L
E
 
S
H
M
P
L
E
 
M
O
D
E
S

F
e
l
s
i
c
 
P
h
&
n
o
e
t
-
y
s
t
s

S
a
m
p
l
e
 

n
u
m
b
e
r

6
U
3
-
6
3
1
 .

 0
4

6
U
3
-
6
5
1
 .
 7
8

6
U
3
-
6
6
4
.
 8
5

6
U
3
-
7
2
2
.
2
2

6
U
3
-
7
S
2
.
O
O

6
U
3
-
7
8
5
.
6
1

6
3
-
8
O
O
.
 7
7

6
3
-
8
O
9
.
 7
5

6
3
-
8
2
2
.
 6
O

6
3
-
8
2
9
.
9
4

6
3
-
8
5
3
.
 8
8

6
3
-
8
7
3
.
 8
2

6
3
-
8
8
8
.
 3
3

6
3
-
9
2
8
.
2
2

6
3
-
9
3
6
.
 3
8

6
3
-
9
4
8
.
 9
0

6
3
-
9
6
4
.
 4
7

£
 

6
3
-
9
8
3
.
2
8

6
3
-
1
O
1
9
.
 1
41

6
3
-
1
 0
4
9
.
 O
Ol

6
3
-
1
O
S
9
.
3
O

6
3
-
1
1
2
2
.
4
3

6
3
-
1
1
3
7

6
3
-
1
1
4
5
.
7
4
1

6
3
-
1
1
8
3
.
5
7

6
3
-
1
2
2
1
.
7
6
-

6
3
-
 1
2
3
1
.
 O
S

6
3
-
1
2
6
4
.
8
1
1

6
3
-
1
 2
9
2
.
 5
O

6
3
-
1
3
0
7
.
 1
O

6
3
-
1
 3
3
7
.
 S
O

6
3
-
1
3
4
6
.
 1
3

6
3
-
1
3
5
2
.
7
6
.

6
3
-
1
3
9
2
.
4
7

6
3
-
1
4
2
9
.
 1
8:

6
3
-
1
4
3
5
.
2
2

6
3
-
1
4
4
9
.
8
4
1

6
3
-
1
4
7
4
.
9
9
1

6
3
-
1
4
9
5
.
4
4
1

6
3
-
1
5
2
8
.
3
6
.

6
4
-
1
O
7

6
4
-
1
2
1
.
5

6
-
4
-
1
4
8
.
4

6
4
-
1
7
8
.
4

F
m
 , 
M
b
r

C
F
,
B
F

C
F
,
B
F

C
F
,
B
F

C
F
,
B
F

C
F
,
B
F

C
F
,
B
F

C
F
,
T
R

C
F
,
T
R

C
F
,
T
R

C
F
,
T
R

C
F
,
T
R

C
F
,
T
R

C
F
,
T
R

C
F
,
T
R

C
F
,
T
R

C
F
,
T
R

C
F
,
T
R

C
F
,
T
R

C
F
,
T
R

C
F
,
T
R

C
F
,
T
R

C
F
,
T
R

C
F
.
T
R

C
F
,
T
R

L
R
L
R
L
R
L
R
L
R
L
R

L
R
L
R
L
R
L
R
L
R

L
R

L
R

L
R

O
G
l
-
f
l

O
G
1
-
R

P
,
T
C

P
,
T
C

P
,
Y
M

P
,
P
C

R
o
c
k
 

fl
ge

 
t
y
p
e
 

C
m
.
 y
. 

)

P
W
,
D
,
R
T

M
W
,
D
,
R
T

M
W
,
D
,
R
T

M
-
D
W
,
D
,
R
T

D
W
,
D
,
R
T

M
W
,
D
,
R
T

N
-
P
W
,
D
,
R
T

N
-
P
W
,
D
,
R
T

N
-
P
W
,
D
,
R
T

N
-
P
W
,
D
,
R
T

N
-
P
W
,
D
,
R
T

N
-
P
W
,
D
,
R
T

P
-
M
W
,
D
,
R
T

M
W
,
D
,
R
T

P
-
M
W
,
D
,
R
T

P
-
M
W
,
D
,
R
T

M
W
,
D
,
R
T

M
-
D
W
,
V
,
R
T

P
-
M
W
,
D
,
R
T

P
-
M
W
,
D
,
R
T

P
-
M
W
,
D
,
R
T

P-
MW

,D
TR

T
P
-
M
W
.
D
.
R
T

P
-
M
W
,
D
,
R
T

M
W
,
D
,
R
T

P
W
,
D
,
R
T

N
-
P
W
,
D
,
R
T

N
-
P
W
,
D
,
R
T

P
-
M
W
,
D
,
R
T

P
W
,
D
,
H
T

M
W
,
D
,
R
T

M
W
,
D
,
R
T

P
-
M
W
,
D
,
R
T

P
-
M
W
,
D
,
H
T

P
-
M
W
,
D
,
R
T

M
W
,
D
,
R
T

M
W
,
D
,
R
T

M
W
.
D
,
R
T

M
W
,
D
,
R
T

M
-
D
W
,
D
,
R
T

M
W
,
R
T

P
W
,
R
T

N
W
,
R
T

N
W
,
R
T

P
t
s
 

c
t
d

1
5
3
O

1
6
3
0

1
3
8
O

1
5
8
O

1
6
5
5

1
4
8
O

1
6
3
O

1
5
8
O

1
6
3
O

1
6
3
O

1
5
8
0

1
6
3
0

1
6
8
O

1
6
8
0

1
6
8
O

1
6
5
5

1
5
8
O

1
6
8
O

1
6
8
0

1
6
8
O

1
5
3
0

1
6
3
O

1
5
8
O

1
6
8
O

1
5
8
O

1
6
O
O

1
5
8
O

1
6
3
O

1
2
O
O

1
4
3
O

1
5
8
O

1
6
3
O

1
6
3
0

1
5
3
O

1
6
O
O

1
4
5
0

1
6
3
O

1
6
5
5

1
6
3
O

1
6
5
O

1
4
O
O

1
3
5
O

1
5
1
2

1
4
9
2

L
i
t
h

O
.
 1

2
.
 1

0.
 1

0
.
5

2
.
6

1
.
2

1
.
8

3
.
5

2.
 1

O
.
7

1
.
5

3
.
4

1
.
3
3

2
.
4

1
4
.
3

2
O
.
 4

1
7
.
5

1
8
.
6

2
8
.
3
2
5

3
4

3
1
2
8

2
.
5
1
6

1
7
.
5

1
5
.
8

2
5

2
8
.
4

2
0
.
6

1
6
.
9

3
O
.
5

2
0
.
5

1
9
.
8

2
1
.
9

2
2
.
9 1
5

2
.
3

1
.
8

O
.
2

0
.
2

O
.
9

L
 i
 t
h
 i
 c
 

t
y
p
e

S
L

S
P
S
L
,
S
P
,
T
H

D
S
V
,
T
H

T
H

S
P
,
 I
L
,
S
L

S
P
,
I
L

I
L
,
T
H

I
L

M
D
F
B
R
,
I
L

I
L

S
P

S
P
,
 T
t_

 
 

I
L
I
L

T
H

S
P
S
P
.
T
H

S
P
S
P

S
P

D
S
V
,
 S
P

S
P

S
P
S
P

S
P
S
P
,
6
R

S
P
,
6
R

S
P

S
P
D
T
,
L

S
P

P
h
e
n

1
1
.
6

1
7
.
6

1
7
.
5

1
9
.
3

2
1
.
9 9

9
.
4

1
1
.
3

1
2
.
6

1
1
.
8

1
2
.
3

1
0
.
1

1
5
.
5

1
3
.
2

1
5
.
2
1
5

1
3
.
8

1
3
.
2

1
1
.
2

11
8
.
6

9
.
2 8 9
2
2

1
1
.
5

8
.
5 8 8

1
O
.
6

9
.
8

9
.
6

6
.
6

1
1
.
2

8
.
8

9
.
9

1
1
.
7
1
0

1
8
.
3

1
6
.
2

4
.
9

1
.
9

6
.
9

Q
t
z

tr
-o

1
5
.
7

2
0
.
6 1
7

1
8
.
7
1
9

9
.
7

1
7
.
5

2
4
.
2

2
8
.
3

3
2
.
8

3
0
.
9

3
1
.
1

3
4
.
6

2
7
.
9

3
0
.
5

3
6
.
3

2
7
.
5

3
2
.
 1

4
3
.
6

3
5
.
7

2
1
.
4

4
4
.
7

3
1
.
8
2
4

1
.
5

2
.
2

6
.
7

1
0
.
7

1
O
.
4

4
.
6

5
.
8

2
.
7

5
.
6

3
.
5

9
.
9

7
.
6

6
.
3

9
.
6

2
8
.
7

2
7
.
6 1

R
K
-
F

3
5
.
4

3
4
.
5

3
3
.
2

3
4
.
8
3
2

3
2
.
8

1
4
.
9

2
9
.
2

2
3
.
9

3
O
.
2

3
2
.
5

3
O
.
5

3
1
.
2

2
9
.
3
3
2

2
5
.
8

3
O
.
3
3
3

2
3
.
4

2
2
.
7

2
2
.
 1 1
4

2
2
.
2
2
4 1
3

2
2
.
3

3
0
.
4

3
O
.
5

3
2
.
3

4
6
.
7

3
6
.
8

4
5
.
2

3
3
.
6

3
5
.
5

3
8
.
3

3
5
.
4

2
7
.
2

7
7
.
 1

3
5
.
2

3
3
.
2

9
2
.
6

8
O
.
8

5
1
.
5

P
 1
 a
g
 

P
 1 
a
g
 

C 
fi

 )
 

c
o
m
p

4
2
.
7
3
9

4
4
.
8

4
1
.
3

4
3
.
2

4
9
.
2

5
8
.
4

4
1

4
4
.
9

3
0
.
2

3
O
.
9

3
1
.
 1

2
6
.
9

3
4
.
7

3
1
.
6

3
4
.
3

3
7
.
2

2
5
.
3

2
0
.
7

3
5
.
7

4
3
.
5

32
-

3
8
.
1
4
2

6
7

6
4
.
7

5
3
.
3

4
9
.
6

5
2
.
 1

4
4
.
 1

4
9
.
7

4
5
.
2

S
O
.
 5

5
8
.
1

4
8
.
9

5
2
.
1

5
9
.
2

5
6
.
6

3
3
.
6

3
2
.
8

2
.
9

3
.
8

3
3

F
e
l
s
 

s
i
z
*
 

C
m
m
)

2
.
1

1
.
5

O
.
5

2
.
 1



R
p
p
e
n
d
i
x
 
I
f
l
 
c
o
n
t
i
n
u
e
d

Y
U
C
C
R
 
n
O
U
N
T
H
I
N
 
D
R
I
L
L
 
H
O
L
E
 
S
H
M
P
L
E
 
M
O
D
E
S
 

Ma
-P

 i
 c
 
P
h
e
n
o
e
r
y
s
t
s

A
c
c
e
s
s
o
r
y
 
P
h
e
n
o
c
r
y
s
t
s

O
p
a
q
u
e
 
P
H
e
n
o
o
c
r
y
s
t
s

S
a

m
p

l e
 

n
u

m
b

e
r

6
U

3
-6

3
1

 .
 0

4
 

6
U

3
-6

5
1

 .
 7

8
6
U

3
-6

6
4
. 
8
5

6
U

3
-7

2
2

.2
2

6
U

3
-7

5
2

.0
O

6
U

3
-7

8
5
.6

1
6
3
-8

O
O

. 
7
7

6
3

-8
O

9
. 
7
5

6
3
-8

2
2
.6

0
6
3
-8

2
9
. 
9

4
6
3
-8

5
3
. 

8
8

6
3

-8
7

3
. 

8
2

6
3
-8

8
8
. 

3
3

6
3

-9
2

8
. 

2
2

6
3
-9

3
6
. 

3
8

6
3

-9
4

8
. 

9
O

6
3
-9

6
4
. 

4
7

6
3
-9

8
3
.2

8
6

3
-1

0
1

9
. 

1
4

6
3
-1

O
4
9
.O

O
6
3
-1

O
5
9
.3

O
6

3
-1

1
2

2
.4

9
6

3
-1

1
3

7
6

3
-1

1
4

5
.7

4
6

3
-1

1
8

3
.5

7
6
3
-1

2
2
1
.7

6
6

3
- 

1
2

3
1

. 
O

8
6
3
-1

2
6
4
.8

1
6
3
-1

 2
9
2
. 

5
O

6
3
-1

3
O

7
. 

1
O

6
3

- 
1
3
3
7
. 

S
O

6
3

-1
3

4
8

. 
1
3

6
3
-1

3
5
2
.7

6
6

3
-1

3
9

2
.4

7
6
3
-1

4
2
9
. 

1
8

6
3

-1
4

3
5

.2
2

6
3
-1

4
4
9
.8

4
6

3
-1

4
7

4
.9

9
6

3
-1

4
9

5
.4

4
6

3
-1

5
2

8
.3

6
6
4
-1

0
7

6
4

-1
2

1
.5

6
4

-1
4

8
.4

G
4

-1
7

8
.4

B
i 7

 
1

O 7 9
1

0 6
1
2

1
0 5

1
0

1
1

1O 1
6

1
3

1
O 7 5

1
2 7 4 6 9 6 7

4
4

1
3 5 5 3 2 7 6 6 3 2 6 5 5 5

1
2

t
r

9

H
b

 
C

x
 

P
x
 

O
x
 

R
e

1 4 1 1 6 2 1

t
r

2
t
r

t
r

1
t
r

1

t
r

1 6
 

3
1 2 1 1

t
r

1

O
th

e
r 

M
a
f 

M
a
fi
 

s
iz

e
 

C
/O

 
C

m
m

)

4
. 

4
.

3
.

3
.

4
.

8
.

5
.

2
.

5
.

5
.

6
.

6
.

5
.

3
.

3
.

2
.

5
.

3
.

2
.

4
.

4
.

5
.

1
5
.

7
.

5
.

3
.

3
.

1
.

4
.

4
.

5
.

1
.

1
.

4
.

2
.

1
.

4
.

0
.5

 
1
.

0
.6

5
 

3
.

O
.8

0
.9

 
9

.

c 5
 

9 3 2 4 6 4 6 4 2 7 1 2 9 9 2 3 8 7 2 6 6 8 3 6 6 2 8 1 3 5 1 6 7 4 2 6 3 6 5 5 8 7

S
p

ty
r

tj
r

ty
r

ty
r

ty
r

ty
r

ty
r

ty
r

tu
r

ty
r

ty
r

ty
r

tj
r

t*
-

ty
r

tu
r

1
ty

r
It

ir
ty

r
ty

r
1 1 1 2

tu
r

ty
r

R
l

t
r

t
r
t
r
t
r
t
r

t
r
t
r

t
r
t
r

t
r

t
r
t
r

t
r

t
r
t
r

1 1
t
r
t
r

t
r
t
r
t
r
t
r

t
r
t
r

t
r

R
p

t
r
 

t
r

t
r
t
r

t
r
t
r

t
r

t
r
t
r
t
r
t
r

t
r
t
r
t
r
t
r

t
r
t
r

t
r

t
r
t
r

t
r
t
r
t
r

t
r
t
r

t
r
t
r
t
r

t
r

t
r
t
r

t
r
t
r
t
r
t
r
t
r

t
r

t
r
t
r
t
r

t
r

t
r

t
r

Z
r 

O
th

t
r
 

t
r

t
r

t
r

t
r
t
r

t
r

t
r
t
r

t
r

t
r

t
r
t
r

t
r

t
r
t
r
t
r

t
r

t
r
t
r

t
r
t
r

t
r

t
r

t
r

t
r

t
r

t
r
t
r

t
r

t
r
t
r

t
r

t
r
t
r

t
r
t
r

t
r
t
r

t
r

t
r
t
r
t
r
t
r

le
r 

R
c
c
 

O
p

q
 

O
p

a
 

C
*)

 
ty

3
 

3 4 5 5 3 1
t
r

1 3
t
r

2 3 5 5 1 6 6 6 6
1

1 5 3 6
1

0 6 6 6 2 5 5 3 3 2 2 1 9 5 3 5
1
.5

 
1

7
.8

 
1

t
r

5

q
u

e
 

O
p

q
 

O
p

q
 

p
e
 

s
iz

e
 

C
ri
) 

C
m

m
)

1
.6

 
1

1
.7

1
.6

1
.4

2
.2

0
.6

0
.5

1
.6

1
.2

1
.2

2
.2
2

0
.4

2
.8

2
.7

3
.2

3
.2

8
.4

3
.3

2
.4
4

2
.9

3
.3

4
.4

4
.6

2
.1

3
.3

3
.2

1
.8

2
.8

1
.2

1
.4

O
.7

4
.7
3 1

1
.9

O
.3

 
1
.5

O
.3

 
3
.8

O
.3

 
4
.8

R
n

a
ly

s
t 

d
a
te

R
B

S
-8

2
 

R
B

S
-8

2
R

B
S

-8
2

R
B

S
-8

2
R

B
S

-8
2

R
B

S
-8

2
R

B
S

-8
2

R
B

S
-8

2
R

B
S

-8
2

R
B

S
-8

2
R

B
S

-8
2

R
B

S
-8

2
R

B
S

-8
2

R
B

S
-8

2
R

B
S

-8
2

R
B

S
-8

2
R

B
S

-8
2

R
B

S
-8

2
R

B
S

-8
2

R
B

S
-8

2
R

B
S

-8
2

R
B

S
-8

2
R

B
S

-8
2

R
B

S
-8

2
R

B
S

-8
2

R
B

S
-8

2
R

B
S

-8
2

R
B

S
-8

2
R

B
S

-8
2

R
B

S
-8

2
R

B
S

-8
2

R
B

S
-8

2
R

B
S

-8
2

R
B

S
-8

2
R

B
S

-8
2

R
B

S
-8

2
R

B
S

-8
2

R
B

S
-8

2
R

B
S

-8
2

R
B

S
-8

2
S

F
D

-8
3

S
F

D
-8

3
S

F
D

-8
2

S
F

D
-8

2



AAAAAAAAAAAAAAAAAAAAAA
i i i i i i i i i i i i i i i i i i i i i T i i i i i i i i i i i i i i i i i i i i 11

CO 3

T! Til 1 1 1 1 II

00 3 CD 3
COD

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHT3

E E

03« H 
3
H

ZZZZZZZZZZZZZZO20ODOC 
EEE 1 EEEEEEEE 1 EE 1 EEEE]

333E33333333r3<EOOOOi;

3 3333333:
H HHHH-HH-

DO
:E
30

3 3
H H

O

O

3
H

O

0

3
H

O

O

3
H

iiDO
33
H H

ODD 
EEE

ODD

3X3
H H -4

ODD
E E E

000

333
H H H

033 
EEE

333
HH H

o a o EEE

00<   VI

333
H H H

Z ZZ 
1 EE

Z3 3
- H T| 
3 H
T)
-t

0) CO A U> A U1 A M *   f OJ A 1, tf 0) CO fO W CO to W fV

ro Mro

OlAOCQG) in O G) DO WOO OOO O O O

ui QD LC1 oj en *-  O"\i"\jcri!XiO(jiLn(jiAcosD(7|UiLni oocoooomrooowoo-MOONOoooi
O I 

OM(J) OO O OOO' OOO-N 01 ... .. i . . . Q . i .   . > I

o mo omen H w-nr rnnr HH H -< H
QQ in

*

o70

o o
H HooH Hor o

H" H
oH

M O O O O *- 00 A "0 N A t/l *- W -\J 
a)\DM^M\OMMCftWAMA

00 M N)

t/IW ^

wcouicn MA (!).... . .

CO SO \D ff* \D Ifl M 0)0) SO U) 0!

O\D . .

Ul M
MOo.

(J\ *-

M^- N) t-rs)CT»Cf* WM 0) ?s)U)0) 0) W ~ W M 0)  - A M (Jl ff» M 01 CTv M 0> A N U)
WCft 00 SDNJMA CDA  - M 0\ Ul M C* 00 M W O C^  - A SO M O N) M 00 fO C^ tf A

0)   0)         N     W   N)       A       W       0)         '       M   A     A  

WCnNfOH* (-WWW UlUJ CH C^Alfl WO) A>-Cft C^ Cf» WNJWNJW^WNJA AA 
NA»-N\D UIMNJW WM 5» OJMN) 0) ff* MCDt- <y» A CMjOC^vDOWOOvDO) 0)U1 
i i i i   fg     .   o^     A   CO ' ' ALntiW*     U\ ' (J\ ' CO1 lit... i. (jj>» 
CnMcnrOMtoAOOfOCnNsO^fOCOOCnAsDOO CO A OAK)CnOMOCi)M'J3CONJAW^^A^rO^Ln

  '   OJ Q) .....

3 Ifl 
C (b

CTT3

3
03

C

0 T>
ft ft
a ut

r /-l N- 

W ft

r ft H.
\L ft  0 T

> > J

U1W \DOOMWWI

Ol
ftl
N

3

TI

N! Of

0 T3 0  -' 
3 Oi  0(0

Ml T|
H- Q
N »-
« id

-C 3
CTJ 
OT 
O <0 
3D

a 3 H. 
O X
Z ^* 
H3 
3 I
~ I

OD 
X> ft 1-4 H'

r 3 r c

m 
in3
u 
m

o

I TI



R
p
p
e
n
d
i
x
 
I
f
i
 
c
o
n
t
i
n
u
e
d

Y
U
C
C
H
 
M
O
U
N
T
R
I
N
 
D
R
I
L
L
 
H
O
L
E
 
S
H
M
P
L
E
 
M
O
D
E
S
 

M
a
-
F
i
c
 
P
h
e
n
o
e
r
y
s
t
s

R
c
c
e
s
s
o
r
y
 
P
h
e
n
o
c
r
y
s
t
s

O
p
a
q
u
e
 
P
h
e
n
o
o
c
r
y
s
t
s

S
a
m
p
l
e
 

n
u
m
b
e
r

G
4
-
2
2
O

6
4
-
2
3
1

G
4
-
2
3
6
.
5

6
4
-
2
4
O
.
2

G
4
-
2
4
3
.
6

G
4
-
2
5
3

G
4
-
2
7
2
.
6
H

6
4
-
2
7
2
.
 6
B

G
4
-
2
8
O
.
8

G
4
-
3
0
7
.
6

6
4
-
3
8
3
.
3

G
4
-
4
1
6
.
2

G
4
-
4
4
6
.
7

G
4
-
5
0
O
.
9

G
4
-
6
2
5
.
 7

G
4
-
6
9
4
.
8

6
4
-
7
4
6
.
6

6
4
-
8
1
7
.
3

6
4
-
9
3
4
.
2

G
4
-
9
3
4
.
2

G
4
-
1
O
2
6
.
0

G
4
-
1
O
8
9
.
O

G
4
-
1
1
1
7
.
8

G
4
-
1
1
9
O
.
 1

6
4
-
1
2
4
4
.
3

G
4
-
1
2
8
1
.
9

G
4
-
1
2
9
6
.
3

6
4
-
1
3
3
O
.
7

6
4
-
1
3
7
1
.
2

G
4
-
1
3
8
2
.
7

6
4
-
1
3
9
O
.
2
f
l

G
4
-
1
3
9
O
.
2
B

6
4
-
1
4
0
O
.
4
H

G
4
-
1
4
0
0
.
4
B

G
4
-
1
4
1
9
.
O

G
4
-
1
4
3
1
.
8

6
4
-
1
4
3
7
.
9

G
4
-
1
4
7
2
.
2

G
4
-
1
4
7
2
.
2

6
4
-
1
5
5
1
.
 O

6
4
-
1
6
0
1
.
8

6
4
-
1
6
8
5
.
 O

6
4
-
1
7
6
1
.
8

G
4
-
1
7
7
9
.
6

B
i
 

H
b

1
8 5
 
t
r

t
r 1
4 9

2
O
 
t
r

3 5
1
5
 
t
r

2
1 4 4

t
r

1

t
r

1 1
t
r

1 1 1 1
t
r

t
r

t
r

1 1
t
r
2 1

t
r
t
r

1 1 2 2 2 2 3

t
r
8 1

C
x
 

P
x
 

O
x
 

H
e
 

O
t
h
e
r
 
M
a
f
 

s
i
z
e
 

(
m
m
)

2
 

1
5
 

1
.
4

4
 

1
.
5
5

1 
1
.
6

4
 

1
.
5

t
r
 

O
.
6

3 2
 

O
.
7
5

4
 

1
.
1

t
r
 

1
.
2

1 
1
.
5

t
r

1.
 1

O
.
8

1
O
.
6
5

t
r
 

O
.
6

t
r
 

0
.
2

t
r
 

O
.
6
5

1 
O
.
6
5

0
.
9

t
r
 

O
.
6

t
r
t
r
 

t
r
 

t
r
 

O
.
6

O
.
8

t
r
 

O
.
6

O
.
5
5

O
.
4
5

t
r
 

O
.
4

0
.
4

O
.
7

O
.
3
5

O
.
7
5

t
r
 

t
r

1
.
2

O
.
3

t
r
 

0
.
5
5

t
r
 

O
.
8

2
 

O
.
7

M
a
f
i
c
 
S
p

1
7
.
9

1
9
.
6

7
.
8

4
.
8

1
2
.
 1 3

4
.
3

8
.
4

9
.
 1

 
t
r

2
.
4

3
.
7

7.
 1

8
.
3

8
.
3 1
O

7
.
7

2
.
6 1
O

1
8
.
2

6
.
7

6
.
7

5
.
3

9
.
 1

1
2
.
5 4 3

5
.
9

11
. 

1
1
1
.
1

7
.
7 2

7
.
1

7
.
8
 
t
r

3
.
2

R
l

t
r

t
r

t
r
t
r

t
r
t
r

t
r
t
r

t
r
t
r
t
r

t
r

5

t
r

H
p

t
r

t
r
t
r
t
r

t
r

t
r
t
r

t
r
t
r

t
r
t
r
t
r

t
r

t
r

t
r
t
r

t
r

t
r

t
r

t
r

t
r

t
r

t
r

t
r

t
r
t
r

t
r
t
r

Z
r
 

O
t
h

t
r

t
r

t
r

t
r

t
r
t
r
t
r

t
r

t
r
t
r

t
r

t
r

t
r
t
r

t
r
t
r
t
r

t
r
t
r

t
r

t
r

t
r
t
r

t
r
t
r

t
r

t
r

t
r

t
r
t
r

t
r

t
r

t
r

t
r
t
r

t
r

t
r
t
r

t
r

t
r

e
r
 

R
c
c
 
O
p
q
 

O
p
a
q
u
e
 

(
X
)
 

t
y
p
e

2 4 1 4 7 2 4 7 2 5 5 2 1 1 1

t
r
2 1 3 1 1 

M
G
,
H
M

1 1 1

2
1
 

3 1
t
r
2

t
r

1 1 1 
M
G

1

? 
O
p
q
 

s
i
z
e
 

(
m
m
)

O
.
5

O
.
5

O
.
4

O
.
5
5

O
.
9

O
.
5

O
.
4

0
.
6

O
.
5

O
.
5

O
.
6

O
.
4

0.
 1
4

O
.
2

O
.
5

O
.
2
5

0
.
2
8

O
.
4

O
.
2
8

O
.
5

O
.
5

0
.
5
5

O
.
 1
4

O
.
2
8

0.
 1
4

O
.
 1
4

O
.
3

O
.
3
5

O
p
 

t-'
S. 1 7 1 3 3 1 1 3 7 8 5

2
7 6 6 5 5

1
4 3 2

q ) .
8

.
8 4 .
7

.
3 1 4

.
8 1
.
8 3

.
5
.
7

. 
1

.
3

.
3

1
O

.
3
.
7
.
3

.
9
.
3

1
2

.
3 5

.
8 1
.
4 1

fi
na

l 
y
s
t
 

d
a
t
e

S
F
D
-
8
2

S
F
D
-
8
2

S
F
D
-
8
2

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
2

S
F
D
-
8
2

S
F
D

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

F
M
B
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

F
M
B
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

F
M
B
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3



R
p

p
c

n
d

ix
 

If
l 

c
o

n
ti

n
u

e
d

Y
U

C
C

H
 

M
O

U
N

T
H

IN
 

D
R

IL
L

 
H

O
L

E
 

S
R

M
P

L
E

 
M

O
D

E
S

F
e

 1
 s

 i
 c

 
P

h
e

n
o

c
r-

y
s

s
ts

S
a
m
p
l
e
 

n
u
m
b
e
r

6
4
-
1
8
1
7
.
8
 

6
4
-
1
8
7
1
.
6

6
4
-
1
9
3
8
.
8

6
4
-
1
9
8
9
.
4

6
4
-
2
O
3
9
.
O

6
4
-
2
O
6
9
.
 O
H

6
4
-
2
O
6
9
.
O
B

6
4
-
2
O
8
9
.
9

6
4
-
2
1
3
1
.
5

6
4
-
2
2
O
2
.
3

6
4
-
2
2
2
6
.
 7
fl

6
4
-
2
2
2
6
.
 7
B

6
4
-
2
2
6
3
.
8

6
4
-
2
2
8
5
.
3

6
4
-
2
3
5
4
 . 
9f
l

6
4
-
2
3
5
4
.
9
8

6
4
-
2
3
8
1
 .

 9
6
4
-
2
4
2
3
.
3

6
4
-
2
5
1
6
.
8

6
4
-
2
5
3
3
.
8

6
4
-
2
5
5
1
.
6

f*
 r

t 
*m
vv
r 
i~
tt
~i
 

rt
Li
 '  
 

<^-
L_-

^ ^
MJ
   
%y

6
4
-
2
6
6
5
.
8

6
4
-
2
7
1
6
.
8

6
4
-
2
7
3
1
.
5

6
4
-
2
7
6
2
.
6

6
4
-
2
7
8
8
.
3

6
4
-
2
8
2
5
.
 O

6
4
-
2
8
4
O
.
4

6
4
-
2
8
7
5
.
 6
fl

6
4
-
2
8
7
5
.
 6
B

6
4
-
2
9
6
4
.
3

6
4
-
3
O
O
O
.
9

B
-
1
H
-
2
3
7
1

B
-
1
H
-
2
4
4
3

B
-
1
H
-
2
4
6
5
.
3

B
-
1
H
-
2
5
6
6
-
4

B
-
1
H
-
2
7
3
1

B
-
1
H
-
2
8
1
6

B
-
1
H
-
2
9
1
6
.
2

B
-
1
H
-
3
O
2
7
.
 1

B
-
1
H
-
3
1
8
1
.
8

B
-
1
H
-
3
1
9
8

B
-
1
H
-
3
2
1
1

F
m
,
M
b
r

C
F
,
P
P
 

C
F
,
P
P

C
F
,
P
P

C
F
,
P
P

C
F
,
P
P

C
F
,
P
P

C
F
,
P
P

C
F
.
P
P

C
F
,
P
P

C
F
,
P
P

C
F
,
P
P

C
F
,
P
P

C
F
,
B
F

C
F
,
B
F

C
F
,
B
F

C
F
,
B
F

C
F
,
B
F

C
F
,
B
F

C
F
.
B
F

C
F
,
B
F

C
F
,
B
F

f
^
C
"
 

 "
*h

l"
~

^ 
r"
 p

 l
iH

C
F
.
B
F

C
F
,
B
F

C
F
.
B
F

C
F
.
T
R

C
F
,
T
R

C
F
.
T
R

C
F
,
T
R

C
F
.
T
R

C
F
,
T
R

C
F
,
T
R

C
F
.
T
R

C
F
.
B
F

C
F
.
B
F

C
F
,
B
F

C
F
.
B
F

C
F
,
B
F

C
F
,
B
F

C
F
,
T
R

C
F
.
T
R

C
F
,
T
R

C
F
,
T
R

C
F
.
T
R

R
o
c
k
 

t
y
p
e

P
W
.
R
T
 

P
W
.
H
T

P
W
.
R
T

N
W
,
H
T

N
-
P
W
,

P
W
,
H
T

P
W
.
R
T

P
W
.
H
T

P
W
.
R
T

N
W
,
H
T

N
W
.
R
T

N
-
P
W
,

P
W
.
D
.

P
W
.
D
,

P
-
M
W
,

D
W
,
D
,

M
W
,
D
,

N
-
P
W
,

P
W
.
D
,

N
-
P
W
,

N
-
P
W
,

lu
ll
 *

 
pi

  
I
W
 y
 
"
U
~
$
"

P
-
M
W
.

N
-
P
W
,

N
W
,
D
,

N
W
.
D
,

P
W
,
D
,

N
-
P
W
,

P
W
.
D
,

P
W
,
D
,

M
W
.
D
.

P
W
,
D
,

M
W
.
D
,

P
-
M
W
,

M
W
.
D
,

P
W
,
D
,

P
W
.
D
,

P
-
M
W
,

P
W
,
D
,

P
W
,
D
,

P
W
.
D
,

M
W
.
D
.

M
-
D
W
,

M
-
D
W
,

R
g
e
 

Cm
. 
y.

 )

H
T

R
T

R
T
H
T

D
,
R
T

H
T

R
T
D
,
H
T

R
T
D
,
H
T

D
,
R
T

Q
T

n
 i  
D
,
R
T

D
,
R
T

R
T
H
F
T

H
T
D
,
R
T

R
T

R
T

H
T
R
T

R
T
H
T
H
T
H
T

R
T

H
T
H
T

R
T
R
T
R
T
D
.
R
T

D
,
H
T

P
t
s
 

c
t
d

1
4
O
O
 

1
4
3
5

1
4
5
0

1
4
3
5

1
3
8
0

5
O
8
6

1
3
2
0

1
4
2
0

1
4
2
0

1
4
7
2

1
4
4
0

5
4
8
2

1
4
3
5

1
4
3
5

1
4
3
5

5
1
3
1

1
4
2
8

1
4
3
O

1
4
O
O

1
4
5
0

1
3
6
5

* 
  

^ 
 r

f-
l

1
3
5
O

1
4
3
0

1
3
8
5

1
4
5
O

1
4
5
O

1
4
5
0

1
3
5
O

1
4
5
0

1
3
5
O

5
O
7
4

1
4
3
O

1
3
5
O

3
O
6
6

3
0
6
6

3
O
O
O

3
0
6
6

3
O
6
6

3
0
0
0

3
O
O
O

3
O
O
O

2
9
2
8

2
9
2
2

3
O
6
6

L
i
t
h

0
.
9
 

1
.
3

3
.
5

3.
 1

7
.
3

O
.
7

1
.
7

O
.
9

1
.
7

4
.
8

2
.
2

2
.
2

0
.
5

O
.
2

0.
 1

O.
 1

O.
 1

2
.
6

1
.
2

"
^
 

4f
l

«
&
 
 
=
*
-

3
.
O

O
.
8

0
.
3

0
.
3

1
9
.
2

5
.
0

O
.
8

8
.
2

5
.
4

3
.
4

1
.
6

0
.
3

O
.
7

0
.
3

5
.
1

7
.
7

2
.
8

5
.
7

4
.
3

2
.
5 1
7

L
i
t
h
i
c
 

t
y
p
e

S
I
.
D
T

si
, 
no

M
D
,
S
I
,
D
T

M
V
,
M
D
-
S
I

D
T
,
S
I

E M
D
,
V

si
, 
no

M
O
M
O

E,
 P
L­

O
T
M
O

R
L
L SI D
T
,
S
I

i 
rv

r
-L
.-
y 
Li
 J-

M
D
,
D
T

D
T

D
T

D
T
D
T
S
P

D
T

L V L L
?

L
?

L
?
,
D
T
?
,
M
D
?

W
T
,
D
T

L
,
D
T

R
T
L L
.
D
T

L
.
D
T

P
h
e
n

8
.
9
 

1
3
.
2

1
1
.
6

9
.
7

8
.
9

9.
 1

9
.
2

8
.
9

9
.
5

11
. 

1 7
7
.
9

1
4
.
4

12
. 

1
1
6
.
5

17
. 

1
1
5
.
5

1
6
.
6

17
. 

1
16
. 

1
1O
. 

1 9
1
O
.
8 9

9
.
5

9
.
4

7
.
5

1
3
.
8

1
2
.
7

1
0
.
8

1
1
.
1 9

1
1
.
5

1
5
.
9

8.
 1

1
5
.
7

1
7
.
3

1
0
.
2

1
O
.
8

1
3
.
9

1
1
.
2

1
2
.
3

13
. 

1
1
1
.
9

Q
t
z

1
4
.
4
 

6
.
9

13
. 

1
1
1
.
5

1
4
.
6

5
.
8

5
.
8

1
1
.
8

1
7
.
8 1
4

5
.
9

8
.
5

1
8
.
8

2
1
.
3

3
0
.
8

3
2
.
 1

1
8
.
6

2
4

2
4
.
3

1
6
.
3

10
. 

1
5
 
a

. 
0

9.
 1

7
.
2

1
4
.
5

2
0
.
6

1
5
.
7

2
4
.
2

2
9
.
3

3
7
.
7

3
5
.
2

2
3
.
4

2
7
.
 1 2
3

1
6
.
1

3
4
.
5

1
3
.
4

8
.
9

1
1
.
4

2
4
.
2

3
0
.
9

2
8
.
8

3
O
.
6

3
O
.
9

R
K
-
F

cr
-o

6
O
.
8
 

4
1
.
3

4
4
.
 1

4
2
.
5

3
3
.
3

3
7

4
1
.
3

4
4
.
 1

4
2
.
2

4
6
.
3

4
9
.
5

4
4
.
8

3
0
.
9

3
4
.
5

3
5
.
4

3
1
.
3
3
3

3
9
.
9

3
0
.
5

4
1
.
6

3
3
.
 1

 o
r)

 
fL

 
3
U
.
 O

3
5
.
 1 4
4

4
4
.
2
2
5

2
3
.
 1

3
0
.
 1

3
1
.
5

2
5
.
3
2
7

2
4
.
2

3
8
.
 1

3
3
.
5

3
2
.
3

2
9
.
4

4
2

3
9
.
3

3
5
.
4

2
8
.
8

3
0
.
6

3
3
.
5

2
5
.
7

2
3
.
8

P
l
a
g
 

P
l
a
g
 

C l
i >

 
c
o
m
p

2
4
 

S
O
.
 3

3
8
.
 1

4
3
.
2

4
9
.
6
5
4

4
8
.
8

4
O
.
9
3
7

3
9

4
O
.
6

4
3
.
9

4
2
.
5

4
O
.
8

2
7
.
9

3
2
.
6

4
3
.
9

3
0
.
3

4
0
.
2

3
7
.
8
5
O

er
 *
 
o

v
 X
 »
 £
.

4
7
.
4

4
1
.
6

3
7
.
7

3
9
.
7
5
0

3
6
.
6

3
4
.
8

3
4
.
3

3
1
.
4

4
6
.
9

2
7
.
 1

3
8
.
5

4
4
.
4

3
3
.
4

4
1
.
1

4
3
.
5

4
9
.
5

4
2
.
4

3
3
.
5

3
3
.
5

3
6
.
6

3
6
.
1

F
e
l
s
 

s
i
z
e

1
.
6
 

1
.
9

1
.
6

2
.
2 2

2
.
3

1
.
9

1
.
8

1
.
8

1
.
7

2.
 1

2
.
6

1
.
6
5

2.
 1

2
.
6 3

2
.
5

1
.
7

2.
 1

1
.
8

2
.
3

1
.
6

2.
 1

1
.
6

2.
 1

1
.
4

1
.
6
5

2
.
3
5

2
.
2 2 2

1
.
6

2
.
4

1
.
8
5

1
.
8

2
.
4 3

1
.
9

2
.
5

2
.
O
5 2 3

2
.
5
5

1
.
7



R
p
p
e
n
d
 i 
x
 
1
f
l
 
c
o
n
t
 i 
n
u
e
d

Y
U
C
G
B
 
H
O
U
N
T
R
I
N
 
D
R
I
L
L
 
H
O
L
E
 
S
R
M
P
L
E
 
M
O
D
E
S
 

M
a
f
 i 
c
 
P
h
e
n
o
c
r
y
s
t
s

R
o
c
e
s
s
o
r
y
 
P
h
e
n
o
c
r
y
s
t
s

O
p
a
q
u
e
 
P
h
e
n
o
o
c
r
y
s
t
s

S
a
m
p
l
e
 

n
u
m
b
e
r

6
-
1
-
1
8
1
7
.
8

6
-
1
-
1
8
7
1
.
6

6
4
-
1
9
3
8
.
8

6
4
-
 1
9
8
9
.
 1

6
4
-
2
O
3
9
.
O

6
4
-
2
O
6
9
.
O
R

6
4
-
2
O
6
9
.
O
B

6
4
-
2
O
8
9
.
9

6
4
-
2
1
3
1
.
5

6
4
-
2
2
O
2
.
3

6
4
-
2
2
2
6
.
 7
R

6
4
-
2
2
2
6
.
7
8

6
4
-
2
2
6
3
.
8

6
4
-
2
2
8
5
.
3

6
4
-
2
3
5
4
.
 9
fl

6
4
-
2
3
5
4
.
9
8

6
4
-
2
3
8
1
.
9

6
4
-
2
4
2
3
.
 3

6
4
-
2
5
1
6
.
8

6
4
-
2
5
3
3
.
8

6
4
-
2
5
5
1
 .

 6
6
4
-
2
5
9
8
.
8

6
4
-
2
6
6
5
.
8

G
4
-
2
7
1
S
.
8

6
4
-
2
7
3
1
.
5

6
4
-
2
7
6
2
.
6

6
4
-
2
7
8
8
.
3

6
4
-
2
8
2
5
.
 O

6
4
-
2
8
4
O
.
 4

6
4
-
2
8
7
5
.
 6
fl

6
4
-
2
8
7
5
.
6
8

6
4
-
2
9
6
4
.
 3

G
4
-
3
O
O
0
.
9

B
-
1
H
-
2
3
7
1

B
-
1
H
-
2
4
4
3

B
-
1
H
-
2
4
6
5
.
3

B
-
1
H
-
2
5
6
6
.
4

B
-
1
H
-
2
7
3
1

B
-
1
H
-
2
8
1
6

B
-
1
H
-
2
9
1
6
.
2

B
-
1
H
-
3
G
2
7
.
 1

B
-
1
H
-
3
1
8
1
.
8

B
-
1
H
-
3
1
9
8

B
-
1
H
-
3
2
1
1

B
i
 

H
b
 

C
x
 

P
x
 

O
x
 

H
e
 

O
t
h
e
r

1
t
r

t
r
 

t
r

2 1

t
r

t
r

t
r

1
t
r

1 7
 

2
2 1
O

2
2
 

11
7 6 9 6
 
t
r

5
1
O
 

1
4 6 1
1
8

11 1
4
 

1
6 1

3
2 6 9 1
4

11
9
 

1
11 4 7
1
7
 
t
r

1
5
1
2
 
t
r

2
3
3
O
 
t
r

t
r

t
r
 

2
t
r
 

5
2

t
r

6
 

1
4

4
 

t
r

4 4
t
r

2 1

1
t
r

5 1 2 2 3 2 1 1 6 2 3 2
t
r

1

M
a
f
 

M
a
f
i
c
 
Sp

. 
fl

l 
fl
p 

s
i
c
e
 

C
?
O
 

(
m
m
)

O
.
7

1.
 1

0
.
7

O
.
5

O
.
3
5

O
.
4
5

O
.
3

O
.
6

0
.
6
5

O
.
6

1.
1

O
.
7

1.
 1

O
.
7

1
.
1

1
.
2 1

0
.
8

1
.
2

0
.
9

1.
 1

0
.
7 1 2

1
.
4
5

O
.
7

O
.
7

O.
 1

O
.
6

1
.
3

O
.
7

O
.
7

O
.
5
5

1.
 1 1

O
.
9 1

O
.
9 1

O
.
8 1

0. 1.
8 1 3

2
.
8

O. 2. 3. 3. 0. O. 4. 1. 4. 3. 3. 4. 4. 3. 3. 1O
. 4. 6. 0.

13
.

1O
. 3. O. 5. 4. 6. 4. 5. 2. 2. 1. 2. 4. 4. 3. 6. 8.

8 2 3 2 3 6 2 2 4 8 2 9 2 6 2 5 6 8 5 4 7 2 2 8 3 7 9 7 4 1 2 1 7 9 2 1 4 3 3 2

t
r
t
r

t
r
t
r
t
r

t
r
 

t
r
t
r

t
r

t
r
t
r
t
r

t
r
t
r

t
r
t
r
t
r

t
r
t
r

t
r

t
r
t
r

t
r
t
r

t
r
t
r
t
r
t
r

t
r

t
r
t
r
t
r

t
r
t
r

t
r
t
r
t
r

t
r

t
r
t
r

t
r
t
r

t
r
 

t
r
t
r

t
r
 

t
r

Z
r
 

O
t
h
e
r
 

R
c
e
 
O
p
q
 

O
p
a
q
u
e
 
O
p
q
 

C7
£>

 
t
y
p
e
 

s
i
z
e
 

(
m
m
)

t
r
t
r

t
r
t
r

t
r
t
r

t
r

t
r

t
r
t
r

t
r

t
r

t
r

t
r

t
r
t
r

t
r
t
r

t
r
t
r

t
r
t
r

t
r
t
r

t
r

t
r

t
r
t
r

t
r
t
r

t
r

t
r
t
r

t
r
t
r

t
r

t
r
t
r
t
r

t
r
t
r

t
r

t
r
t
r

t
r
 

M
G

1 
M
G

3
M
G

2 5 1 
M
G
M
G

2
 
H
M

11
7 3 4
 
M
G

1 3 3 2 2 4 2 6 1 4 2
 
M
G

1 2 2
 
M
G

3 3 1 2 4 5 3 5
2
O 5 2 2 3 3 4

0
.
3
5

O
.
3
5

O
.
2

O
.
2
8

O
.
4

0
.
4

O
.
3

O
.
3

O
.
6

O
.
4
5 1

O
.
3

O
.
4
5

O
.
3
5

O
.
4
5

0
.
5
5

0
.
5

O
.
3
5

O
.
5

O
.
3

0
.
4
5

O
.
4
5

O
.
4

O
.
3

O
.
3

0
.
2
5

O
.
4

O
.
3

O
.
5

0
.
4
5

O
.
4

O
.
4

O
.
3
5

0
.
3

O
.
3

O
p
q
 

C
7
O

0
.
5

1
.
8

1
.
6

1.
 1

D
.
8

2
.
5 2

3
.
4

1
.
7

1
.
7

O.
 1

1
.
4

1
.
3

O
.
8

0
.
9

2
.
9

1
.
7

3
.
9

O
.
8

2
.
9

1
.
5

O
.
9

1.
 1

1.
 1

2.
 1

O
.
5

O
.
8

1
.
3

O
.
8 2

O
.
6

O
.
9

6
.
4

1
.
5

O
.
5

O
.
6

O
.
8

O
.
8

1.
 1

R
n
a
l
y
s
t
 

d
a
t
e

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

F
M
B
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

F
M
B
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

F
M
B
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

F
M
B
-
8
3

S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4



R
p
p
e
n
d
i
x
 
I
f
l
 
c
o
n
t
i
n
u
e
d

Y
U
C
C
R
 
M
O
U
N
T
R
I
N
 
D
R
I
L
L
 
H
O
L
E
 
S
R
M
P
L
E
 
M
O
D
E
S

F
e
l
s
i
c
 
P
h
e
n
o
e
r
y
s
t
s

S
a
m
p
 1
 c
 

n
u
m
b
e
r

B
-
1
H
-
3
2
7
7
.
7

B
-
1
H
-
3
2
9
3
.
6

B
-
1
H
-
3
2
9
6
.
5

B
-
1
H
-
3
5
1
9
.
4

B
-
l
H
-
3
9
9
9

C
1
-
1
3
1
5
.
O

C
l
-
1
3
2
7
.
3

C
l
-
1
5
2
2
.
3

C
1
-
1
7
O
2
.
5

C
l
-
1
8
7
8
.
2

C
1
-
2
O
6
7
.
 1

C
l
-
2
1
5
9
.
5

C
 1
-
2
3
4
7
.
 9

C
1
-
2
6
O
7
.
2

C
 1
-
2
7
8
5
.
 4

C
 1
-
2
9
9
2
.
 9

C
2
-
1
3
4
4
.
6

C
2
-
1
6
2
6
.
3

C
2
-
1
6
3
3
.
9

C
2
-
1
6
3
5
.
8

C
2
-
1
6
4
2
.
8

C
Z
-
1
7
4
5
.
9
^
 

C
2
-
1
8
1
9
.
4

C
2
-
2
O
9
7

C
2
-
2
1
O
3
.
 1

C
2
-
2
1
1
O
.
O

C
2
-
2
2
7
8
.
7

C
2
-
2
4
7
7
.
9

C
2
-
2
6
8
3
.
6

C
2
-
2
7
4
7
.
5

C
2
-
2
7
8
8
.
8

H
3
-
1
8
4
O

H
3
-
1
9
3
O

H
3
-
1
9
8
O

H
3
-
2
O
6
O

H
3
-
2
2
3
O

H
3
-
2
3
O
O

H
3
-
2
3
6
O

H
3
-
3
4
6
0

H
3
-
3
4
7
5

H
3
-
3
5
6
0

H
3
-
3
5
7
5

H
3
-
3
6
6
O

H
4
-
1
3
1
2

F
m
.
M
b
r

C
F
.
T
R

C
F
.
T
R

C
F
,
T
R

C
F
,
T
R

L
R
P
,
T
P

P
.
T
P

C
H
C
F
.
P
P

C
F
,
P
P

C
F
.
P
P

C
F
.
B
F

C
F
.
B
F

C
F
,
B
F

C
F
.
T
R

C
F
.
T
R

C
H
C
H

C
H
C
H
C
H CF
'.

PP
C
F
,
P
P

C
F
.
P
P

B
T
C
F
.
B
F

C
F
.
B
F

B
T
C
F
,
T
R

C
F
.
T
R

C
F
.
P
P

C
F
.
B
F

C
F
.
B
F

C
F
.
B
F

C
F
,
B
F

C
F
.
B
F

C
F
.
.
B
F

C
F
.
T
R

C
F
.
T
R

C
F
.
T
R

C
F
.
T
R

L
R

C
H

R
o
c
k
 

R
g
e
 

t-
yp
e 

C
m
.
y
.
 i

P
-
M
W
,
D
,
R
T

M
-
D
W
.
D
.
.
R
T

M
W
.
D
.
R
T

P
W
,
R
T

M
W
.
D
.
R
T

P
W
.
D
.
R
T

P
-
M
U
,
D
,
R
T

P
U
,
R
T

N
W
.
D
.
R
T

P
-
M
W
,
D
,
R
T

P
W
.
D
.
R
T

P
-
M
W
.
D
.
R
T

M
-
D
W
.
D
.
R
T

N
-
P
W
,
D
,
R
T

B
R
N
-
P
W
,
D
,
R
T

N
W
.
R
T

B
T
B
T

B
T
B
T

N
-
P
H
.
D
.
f
f
l
"
 

M
-
D
W
,
D
,
R
T

N
M
 , 
D
 , 
R
T

N
W
.
D
.
R
T

B
T
M
-
D
W
,
D
,
R
T

N
-
P
W
.
.
D
.
R
T

B
T
P
W
.
D
.
R
T

P
W
.
D
.
R
T

N
-
P
N
.
D
.
R
T

P
W
.
D
.
R
T

P
W
,
D
,
R
T

M
-
D
N
.
D
.
R
T

D
W
,
D
,
R
T

D
W
,
D
,
R
T

P
W
.
D
.
R
T

N
-
P
W
,
D
,
R
T

N
-
P
N
,
D
,
R
T

N
W
.
.
R
T

N
-
P
N
.
.
R
T

N
-
P
N
.
R
T

N
W
,
D
,
R
T

P
t
s
 

c
t
d

1
3
0
O

3
0
6
6

1
0
4
0

1
4
0
O

1
6
0
O

3
0
0
O

3
0
0
0

3
0
O
O

3
0
O
O

3
O
6
6

3
O
6
6

3
O
6
6

3
O
6
6

3
O
O
O

2
2
7
4

2
9
8
6

3
O
O
O

8
6
4

1
5
8
4

1
4
9
O

7
9
2

1
5
O
O

1
4
9
O

1
5
O
O

1
5
O
O

1
5
8
4

1
5
8
4

1
5
8
4

1
5
8
4

3
0
6
6

1
1
O
6

1
6
D
O

1
3
1
6

1
6
O
O

1
6
O
O

1
8
0
O

2
4
O
O

1
1
0
O

1
1
O
O

1
1
0
0

1
2
1
6

2
O
1
6

2
9
O
O

L
i
t
h

1
9
.
8

1
1
.
4

5.
 1

4
2
.
 1

5
.
9 5

6
.
9

9
.
 1

1
.
5 3

4
.
6

O
.
7

Q
.
O
3

1
.
8

5
5
.
2

2
8
.
7

3
.
6

3
.
8

0
.
9

1
.
8

6
2
.
8

2
0

m
 
^
7

1
.
5

2
.
8

1
.
5

0.
 1

O
.
8

4
.
9

O
.
8

3
.
3

O
.
6

O
.
2

1
.
8

O
.
3

0.
 1

1
5
.
8

2
8
.
5

4
1

2
6
.
 1

5.
 1

9
.
4

L
i
t
h
i
c
 

t
y
p
e

M
L
.
R
L
.
M
D
.
 I
L

L
.
D
T

M
L
.
D
R
V
.
R
X
.
M
D

R
L
,
D
R
V
,
R
X
,
R
L

M
L
.
R
L
.
R
X
.
D
R
V
.
 I
L

S
I
7
.
D
T
.
.
L
7

D
T
.
L
7
.
S
I

D
T
.
M
D
7
.
.
G
L

S
I
.
D
T

D
T
,
M
D
/
S
I

M
D
/
S
I
.
D
T

D
T
,
L

D
T
D
T
,
L
,
S
I
?

D
T
.
L
.
M
D
.
S
D

L
,
S
I
,
D
T

R
.
G
L
.
L

D
R
V

D
T
.
L

W
T
,
D
T

L
.
M
D

M
D
/
S
I

M
D
,
 D
R
V

D
R
V

L
?
,
D
R
V

R
T
.
S
D

D
T
,
S
I
,
L
?

L
.
D
T

L
.
D
T

D
T

D
T

L
.
D
T

D
T
.
L

L
,
D
T

L
,
D
T
,
S
D

L
.
D
T
.
S
D

D
T
,
G
L

P
h
e
n

1
3
.
8

1
4
.
7

1
6
.
2

7
.
4

1
3
.
8

1
.
6

1
.
4

1
.
8

5
.
7

8
.
5

7
.
1

1
O
.
9

2
1
.
9 8

2
.
2

7
.
5

1
.
2

2
3
.
8

1
O
.
4

2
2
.
4

2
4
.
3 1
0
 

1
4
.
1

7
.
7

6
.
8

2
1
.
6 1
5

1
O
.
9 9

1
O
.
7

7
.
7

1
1
.
5

1
5
.
9

1
6
.
2

1
2
.
9

1
3
.
8 9

9
.
5

8
.
5 11

1
O
.
1

O
.
9

Q
t
z

3
3
.
3

2
9
.
3

2
6
.
8

3
2
.
7

3
.
6

1
0
.
2

17
. 

1
2
5
.
5

2
3
.
3

9
.
5

6
.
4

1
7
.
7

2
6
.
2

1
4
.
2

3
6

3
1
.
3

1
6
.
7
3
5
2
8

2
4
.
6

3
.
6 1
9
 

1
4
.
6

8
.
7

5
.
9

O
.
4

2
1
.
 1

2
9
.
8

4
.
7

3
0
.
8

4
2
.
2

1
O
.
2

1
2
.
2

2
4
.
5

1
3
.
8

2
3
.
2

2
3
.
2

1
7
.
3

2
3
.
2
4
O

4
1
.
9

3
8
.
1

1
.
9

2
6
.
9

R
K
-
F

2
3
.
3

2
7
.
3

3
5
.
 1

2
3
.
 1

2
3
.
 1

2
6
.
5

2
9
.
3

4
5
.
5

5
5
.
2

4
5
.
8

3
8
.
4

3
5
.
3

3
4
.
 1

2
9
.
7
2
8

3
6
.
2

2
2
.
2

1
2
.
1

7
.
9 9

1
.
6

3
4
.
9

4
6
.
 1 4
8

2
7
.
2

3
1
.
5

1
2
.
4

3
2

2
9
.
8

4
1
.
5

1
9
.
5

4
3
.
7

3
7
.
8

3
6
.
 1

3
0
.
9

3
2
.
1

1
8
.
2

1
6
.
2

1
9
.
4

1
4
.
2

2
2
.
8

3
4
.
6

P
l
a
g
 

F
l
a
g
 

(.
si

) 
c
o
m
p

3
6
.
7

3
7
.
8

3
3
.
3

3
8
.
5

6
5
.
2

5
3
.
 1

4
6
.
3

2
7
.
3

1
3
.
4

3
7
.
8
5
3

3
9
.
5

3
4
.
8

4
6
.
4

3
O

2
6
.
3

5
5
.
6

4
5
.
1

5
2
.
4

5
7
.
2

8
3
.
4

4
8
.
6

4
3
.
5

4
2
.
2

4
.
3

4
4
.
7

3
2
.
8

2
9
.
 1

2
2
.
9

4
O
.
7

5
9
.
3

2
3
.
2

4
3
.
7

3
6
.
9

3
9
.
1

4
4
.
9

5
O
.
5

2
9
.
5

3
3
.
3

4
5
.
5

6
3
.
6

3
4
.
6

F
e
l
s
 

s
i
z
e
 

C
m
m
}

1
.
8

1
.
7
5

1
.
7

2
.
8

2
.
5

1
.
4

1
.
5

1
.
4

2
.
 1

2
.
 1

1
.
8

2
.
2

2
.
7

1
.
7

1
.
4
5

1
.
6
5

1
.
5
5

O
.
7
1

O
.
4

1
.
4

O
.
7
1

2
.
6
 

2
.
5

2
.
3

1
.
6
5

2
.
3

2
.
5

3
.
5

1
.
9

1
.
6
5

2
.
1

2
.
6 2

2
.
4

2
.
9

1
.
8 2

1
.
2

1
.
7

1
.
2

2
.
1

1
.
4 1



fi
p

p
e
n

d
 i
 x

 
1

fi
 c

o
n

t 
i 
n

u
e

d
Y

U
C

C
R

 
M

O
U

N
T

H
IN

 
D

R
IL

L
 

H
O

L
E

 
S

fl
M

P
L

E
 

M
O

D
E

S
 

M
a
f 
i 
c
 

P
h

e
n

o
c
ry

s
ts

fi
c

c
e

s
s

o
ry

 
P

h
e

n
o

c
ry

s
ts

O
p

a
q

u
e

 
P

h
e

n
o

o
c

ry
s

ts

S
a
m
p
l
e
 

n
u
m
b
e
r

B
-
1
H
-
3
2
7
7
.
7
 

B
-
l
H
-
3
2
9
3
.
6
 

B
-
1
H
-
3
2
9
6
.
5
 

B
-
1
H
-
3
5
1
9
.
4

B
-
1
H
-
3
9
9
9

C
l
-
1
3
1
5
.

C
l
-
1
3
2
7
.

C
l
-
1
5
2
2
.

C
1
-
1
7
O
2
.

C
l
-
1
8
7
8
.

C
 1
-
2
0
6
7
.

C
l
-
2
1
5
9
.

C
 1
-
2
3
4
7
.

C
 1
-
2
6
0
7
.

C
 1
-
2
7
8
5
.

C
 1
-
2
9
9
2
.

C
2
-
1
3
4
4
.

w
 

C
2
-
1
6
2
6
.

C
2
-
1
6
3
3
.

C
2
-
1
6
3
5
.

C
2
-
1
6
4
2
.

C
2
-
1
7
4
5
.

C
2
-
1
8
1
9
.

C
2
-
2
0
9
7

C
2
-
2
1
0
3
.

C
2
-
2
1
1
0
.

C
2
-
2
2
7
8
.

C
2
-
2
4
7
7
.

C
2
-
2
6
8
3
.

C
2
-
2
7
4
7
.

C
2
-
2
7
8
8
.

H
3
-
1
8
4
0

H
3
-
1
9
3
O

H
3
-
1
9
8
O

H
3
-
2
O
6
O

H
3
-
2
2
3
O

H
3
-
2
3
O
O

H
3
-
2
3
6
O

H
3
-
3
4
6
0

H
3
-
3
4
7
5

H
3
-
3
5
6
0

H
3
-
3
5
7
5

H
3
-
3
6
6
0

H
4
-
1
3
1
2

O 3 3 5 2 1 5 9 2 4 9 6 3 9 8 8 9 4 1 0 7 9 6 5 8

B
i
 

H
b
 

C
x
 

P
x
 

O
x

9
 

3
 

2
2
 
t
r
 

6
 

1 
6 1
4 2 3 1 6 1 1
1
5
1
7

1
7 2 8
 
t
r

1 9
1
8

2
6 1
0 1 1 1 1

1
3
 

3
5
 

7

1
3

1
2

3
 

2
6
 

2
9
 

1
8
 

3
4
 

2
9
 

6
1
2 7 1
2 4 3
 
t
r

1
4
 

4
1

fi
e 

O
t
h
e
r
 
M
a
f
 

s
i
z
e
 

C
m
m
J

t
r
 

1
.
5
 

1.
 1

 
tr

- 
O
.
5
 

t
r
 

0
.
3

O
.
4

O
.
5

0
.
5

2
 
1.

 1
5

1
2
 
1
.
0
5

1 
O
.
8

3
 

1
.
5

2
 

1.
1

2
 

1
1 

0
.
3

1
.
2 1

0.
 1
5

1
.
5

O
.
O
6

4
 

1
.
4

2
 
0
.
6
5

0
.
4

O
.
3

1
.
2
5 2

t
r
 

1
1
.
4

O
.
5

1
.
2

O
.
7 1

1.
1

1
.
9

t
r
 

1
.
3

O
.
5

1
.
4

1.
 1

O
.
7

1.
1

O
.
3

M
a
f
i
c
 
S
p
 

H
I

6.
 

4.
 

4.
 

5. 6. A. 7. 1. 4. O. 5. 2. 7. 3. 2. 4.

7
 

t
r
 

9
 

t
r
 

2
 

t
r
 

8
 

t
r

3
 
t
r

1 3 8 7 5
 
t
r

8 4
 
t
r

8
 

1
9 6 6 8 4

11
7. 5. 3. 1. 0. 4. 7. 4. -1
.

6. 6. 4. 2. 6. 3. 7.
11
. 4. 2. 8. 3.

8
 

t
r

2 1 4 9 1 7
 
t
r

5 6 4 2 5 7 3 3 5 6 1 4 3 2 7
 

2
8

ft
p

t
r
 

t
r
 

t
r
 

t
r
t
r

t
r
t
r

t
r
t
r

t
r
t
r
t
r

t
r
t
r

t
r
t
r
t
r
t
r

t
r
t
r

tr
-

t
r

t
r

tr t
r

t
r

t
r

t
r
t
r
t
r

t
r

tr t
r
t
r

t
r

t
r
t
r

t
r
t
r

t
r
t
r

t
r

2
r
 

O
t
h
e
r
 

fi
cc
 
O
p
q
 

O
p
a
q
u
e
 
O
p
q
 

< 
?i
 >
 

t
y
p
e
 

s
 i 
z
e
 

C
m
m
)

t
r
 

t
r
 

t
r
 

t
r
t
r
 

t
r

t
r
t
r

t
r

t
r
t
r
t
r

t
r
t
r

t
r
t
r

t
r
t
r

t
r

t
r
t
r

t
r

t
r
t
r

t
r
t
r

t
r
t
r

t
r

t
r
t
r
t
r

t
r
t
r
t
r

t
r
t
r

t
r
t
r

t
r
t
r

t
r

t
r

3 1 4 3
t
r

t
r
6 5 3 7

O
.
2
 

1
3 4 6 1 7 1 5
1
2 2 1 1 3 S 2 1 2 4 3 3 1 4 1 7 1 3 1

t
r

O.
 1

 
4

t
r

0
.
3
 1

0
.
5

0
.
4

O
.
3

O
.
4

0
.
4

O
.
4

O
.
6
5

0
.
5

0
.
3

0
.
4

O
.
2

0.
 1
5

0
.
4

0
.
3

O
.
5

O
.
5
5

O
.
4

0
.
6

0
.
5

O
.
4
5

O
.
2

O
.
4

0
.
4

O
.
5

0
.
4

0
.
7

O
.
5

O
.
4

O
.
3

O
.
4

2
.
5

O
.
3

O
.
4

O
.
2

O
p
q

0
.
7
 

O
.
6

1
.
8

6.
 1

3
.
5

1
.
9

1
.
4

2.
 1

1
.
9

1
.
7

2
.
7

2
.
8

3
.
4

O
.
6

1
.
5

6
.
2

1
.
3

O
.
5

O
.
9

2
.
9

2
.
3

O
.
8

0
.
6

O
.
7

3
.
4

2
.
4 2

0
.
4

1
.
5

0
.
4

2.
 1 1

2
.
9

1.
 1

1
.
9

fi
na
ly
st
, 

d
a
t
e

F
M
B
-
S
t

F
M
B
-
S
t
 

F
M
B
-
8
1

F
M
B
-
8
1

S
F
D
-
S
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
 
 8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
 
 8
4

5
P
Q
-
 Q
^

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
S
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4



R
p
p
e
n
d
i
x
 
1
R
 
c
o
n
t
i
n
u
e
d

Y
U
C
C
R
 
M
O
U
N
T
R
I
N
 
D
R
I
L
L
 
H
O
L
E
 
S
R
M
P
L
E
 
M
O
D
E
S

F
e
l
s
i
e
 
P
h
e
n
o
c
r
-
y
s
t
s

S
a
m
p
l
e
 

n
u
m
b
e
r

H
4
-
1
4
2
0

H
4
 
 1
4
5
5

H
4
-
1
5
5
0

H
4
-
1
6
5
6

H
4
-
1
6
6
5

H
4
-
1
7
2
O

H
4
-
1
7
3
5

H
4
-
1
7
8
5

H
4
-
1
8
O
5

H
4
-
2
O
6
O

H
4
-
2
2
5
0

H
4
-
2
4
3
O

H
4
-
2
5
2
0

H
5
-
1
6
6
7

H
5
-
1
8
0
O

M
S
-
 1
8
5
2

M
S
-
1
9
1
7

H
5
-
1
9
6
O

H
5
-
1
9
6
6

H
5
-
2
O
2
O

H
5
-
2
6
6
O

H
5
-
2
6
9
O

H
5
-
2
7
1
O

H
5
-
2
8
O
O

H
5
-
3
5
2
0

H
5
-
3
6
2
O

H
5
-
3
9
6
0

H
6
-
1
1
6
5

H
6
-
1
3
8
O
.
6

H
6
-
1
4
2
6
.
3

H
6
-
1
5
1
0
.
 1

H
6
-
1
5
1
7
.
3

H
6
-
1
6
7
2
.
3

H
6
-
1
8
3
B
.
2

H
6
-
1
9
2
0

H
6
-
1
9
5
0

H
6
-
2
O
5
1
 .
 4

H
6
-
2
1
3
O

H
6
-
2
1
6
O

H
6
-
2
3
5
4
.
 4

H
6
-
2
3
6
2

H
6
-
2
8
6
6

H
6
-
3
O
O
3

H
6
-
3
O
8
O

F
m
,
 M
b
r

C
H
C
H
C
H

C
F
.
P
P

C
F
.
P
P

C
F
.
P
P

C
F
.
P
P

C
F
,
P
P

C
F
,
P
P

C
F
,
P
P

C
F
.
P
P

C
F
,
B
F

C
F
.
B
F

P
.
T
P

C
H
C
H
C
H
C
F
,
P
P

C
F
.
P
P

C
F
,
P
P

C
F
.
B
F

C
F
V
B
F

C
F
,
B
F

C
F
,
T
R

L L L P
,
T
P

C
H

C
H
C
F
.
P
P

C
F
.
P
P

C
F
,
P
P

C
F
,
B
F

C
F
,
B
F

C
F
,
B
F

C
F
,
B
F

C
F
,
B
F

C
F
,
B
F

C
F
,
T
R

C
F
,
T
R

C
F
.
T
R

L L

R
o
c
k
 

t
y
p
e

N
W
.
D
,

N
-
P
W
,

N
W
.
D
.

P
W
,
D
.

P
W
.
D
.

P
W
.
D
,

P
W
.
D
.

P
W
,
D
,

P
W
.
D
,

P
W
.
D
,

P
W
.
R
T

P
-
M
W
,

M
W
,
D
.

P
-
M
W
.

N
-
P
W
,

N
-
P
W
,

R
F
T

N
-
P
W
,

N
W
.
R
T

P
W
,
D
,

P
W
.
D
.

M
W
.
D
,

P
W
.
D
.

P
W
.
D
,

D D D D
W
.
D
,

N
W
.
R
T

N
-
P
W
,

P
W
.
R
T

N
-
P
W
.

P
W
.
D
,

P
W
.
D
,

P
W
,
D
,

P
W
.
D
,

P
-
M
W
.

P
W
.
D
,

P
W
,
D
,

P
W
,
D
,

N
-
P
W
.

N
W
.
R
T

L L

R
g
e
 

C
m
.
y
.
 5

R
T
D
,
R
T

R
T
R
T

R
T
H
T

R
T
H
T

H
T
H
T

D
.
R
T

R
T
D
.
R
T

R
T
R
T

R
T

R
T

R
T
H
T
R
T
R
T

R
T

R
T

R
T
R
T
R
T
R
T

R
T
D
.
R
T

R
T
R
T

R
T
D
.
R
T

P
t
s
 

c
t
d

2
1
0
0

2
9
0
0

2
7
O
O

3
0
0
0

1
2
O
O

2
0
O
O

1
1
8
1

9
4
9

5
3
O

1
3
3
O

1
4
O
O

1
7
1
4

1
0
9
4

2
5
0
0

1
6
O
6

1
5
3
4

2
3
O
4

1
4
6
6

2
5
O
O

1
7
8
9

1
8
5
0

1
3
O
6

1
3
3
1

1
7
3
5

1
3
6
3

1
3
2
8

9
O
8

3
O
O
O

3
O
6
6

3
O
6
6

1
5
O
O

1
5
0
O

3
O
6
6

1
3
0
0

1
3
1
2

1
9
8
5

1
5
8
4

2
1
1
5

1
O
6
2

2
7
9
4

3
O
O
O

1
4
7
1

2
5
O
8

1
7
1
6

L
i
t
h

1
2
.
4

5
.
8

3
.
4

0
.
8

O
.
5

0
.
6

0.
 1

2
.
6

O
.
9

O
.
6

3
.
4

O.
 1

2
.
7

0
.
4

2
1
.
4

5
.
8

3
.
8

O
.
8 1

O
.
4

O
.
3

O
.
2

1.
1

O
.
6

7
.
6

3
.
2

3
.
9

1
.
1

1
3
.
3

1
4
.
9

2
.
5

0
.
2

O
.
4

O
.
I

0
.
1

0
.
3

2
.
5

1
O
.
6

O
.
4

L
i
t
h
i
c
 

t
y
p
e

G
L
.
D
T

L
.
D
T
.
S
O

L
.
D
T
.
S
D
?

S
I
.
H
F

S
I
/
H
D
.
R
F

SI
/t
fl
D.
RF

SI
.f

tF
M
O

M
O
T
.
 L
?

S
I
,
L

S
P
.
6
L
.
D
T
.
S
I

L
7
.
H
F

D
T
D
T
.
6
L

D
T
,
G
L

D
T
,
6
L

L
,
S
I

S
I
.
f
t
T
.
G
L

S
I
,
H
D
,
D
T
,
L

~L S
I
.
L
?

D
T
,
L
?

D
T
.
S
I
?

D
T
.
G
L

L
,
D
T
,
F
B
R

S
I
/
l
t
D
,
G
L
,
D
T

M
D
,
S
I
,
R
F

S
I
.
H
D
.
L
.
D
T

L R
F
.
S
E

L
?

G
L
.
D
T

D
T
.
L
.
S
E

G
L
,
L
,
D
T

L
.
D
T

P
h
e
n 2

2
.
6

1
.
6

8
.
3

5
.
8

9
.
9

15
. 

1
1
7
.
9

1
O
.
2 9

8
.
5

2
0
.
2

1
3
.
6

1
.
2

1
.
7

2
.
3

2
1
.
9

4
.
4

6
.
4

1
O
.
3

2
.
3

1
6
.
4

10
. 

1
1
2
.
8

3
5
.
6

3
0
.
4

3
O
.
8

O
.
9

1
.
4

1
.
5

7.
 1

6
.
4

1
O
.
8 1
4

1
7
.
6 1
8

1
8
.
9

1
8
.
7

1
6
.
6

1
O
.
4 1
O

8
.
9

2
8
.
2

2
8
.
8

Q
t
z

2
1
.
9
4
4

6
1
.
4

1
2
.
9

1
5
.
7

9
.
6

2
3
.
6

1
1
.
8

7
.
4

9
.
2

1
2
.
6

2
9
.
7

8
.
7

3
.
2

3
3
.
3

S
O

4
O
.
8

14
. 

1
2
1
.
3

1
O
.
3

1
1
.
6

1
9
.
6

5
.
2

2
8
.
3

0
.
4

O
.
4

7
.
4

3
9
.
5

3
1
.
9 1
6

1
3
.
5

15
. 

1
2
O
.
 9

1
5
.
2

2
4

2
3
.
3

1
7
.
9

1
4
.
2

2
4
.
2

2
7
.
7

2
1
.
4

R
K
-
F

5
3
,
7

3
3
.
3

1
3
.
6

3
7
.
5
5
0

3
9
.
9

3
9
.
3

4
2
.
4

3
5
.
2

3
9
.
2

3
5
.
3
3
4

4
0
.
3
2
9

3
3
.
3

2
.
8

2
3
.
6

3
1
.
3

3
6
.
8
4
4

4
8
.
8

3
2
.
2

3
5
.
8

2
8
.
7

O
.
2

0
.
5

2
2
.
2

3
2
.
6

4
O
.
4

3
6
.
6

3
5
.
4

4
1
.
9
2
8

2
3
.
8

3
2
.
4

3
7
.
3

3
2
.
1

3
0
.
7
3
3
2
6

3
4
.
4

P
l
a
g
 

P
l
a
g
 

C 
~<i

 ) 
c
o
m
p

1
9
.
5

2
1
.
3

2
2
.
7

4
8
.
4

3
2
.
9

4
4
.
9

3
5
.
4

4
3
.
5

5
1
.
9

4
7
.
5

S
O
.
 4 3
2

4
7

5
8
.
 1

2
9
.
6

4
1
.
7

3
1
.
3

5
1
.
6

3
6
.
2

4
2
.
4

3
4
.
9

4
1
 . 

1  
 
 

-
5
5
.
2

3
4
.
5

5
9
.
8
7
5

7
6
.
8

5
9
.
3

2
5
.
6

2
3
.
4

4
6
.
2

4
6
.
9

3
9
.
8

4
5
.
 1

S
O
.
 2 3
8

3
6
.
3

4
O
.
9

4
8
.
9

3
5
.
4

4
2

3
5
.
9

7
3
.
1

7
2
.
5

F
e
l
s
 

s
i
z
e
 

C
m
m
)

2
.
3

1
.
2 1

1
.
8
5

1
.
7

1
.
5

2
.
4

1
.
7

1
.
5

2
.
6

2
.
1
5

2
.
2

1
.
7

1.
 1

1.
 1
5

O
.
8

1
.
8
5

1
.
2
5

1
.
6

1
.
6

1
.
5 2

1
.
8

2.
 1

3
.
6
5

3
.
2

2
.
6

1
.
3 1

1
.
5

1
.
4

1
.
5 2

2
.
4

2
.
2

2
.
2

2
.
9 2

1
.
7

2
.
5

1
.
9

1
.
3

2
.
9

3
.
8
5



u> L
n

R
p

p
e
n

d
ix

 
If

i 
c
o

n
ti

n
u

e
d

Y
U

C
C

R
 

M
O

U
N

T
fl

IN
 

D
R

IL
L

 
H

O
L

E
 

S
fl

M
P

L
E

 
M

O
D

E
S

 
M

a
f 
i 
c

 
P

h
e

n
o

c
ry

s
ts

fi
c
m

e
s
s
o

ry
 

P
h

e
n

o
c
ry

s
ts

O
p

a
q

u
e
 

P
h

e
n

o
o

c
ry

s
ts

S
a
m
p
l
e
 

n
u
m
b
e
r

H
4
-
1
4
2
O

K
M
-
 1
-1

55
H
4
-
1
5
5
O

H
4
-
1
6
5
6

H
4
-
1
6
6
5

H
4
-
1
7
2
O

H
4
-
1
7
3
5

H
4
-
1
7
8
5

H
4
-
1
8
O
5

H
4
-
2
O
6
O

H
4
-
2
2
5
O

H
4
-
2
4
3
O

H
4
-
2
5
2
O

H
5
-
1
6
6
7

H
5
-
1
8
O
O

H
5
-
1
8
5
2

H
5
-
1
9
1
7

H
5
-
1
9
6
0

H
5
-
1
9
6
6
.

H
5
-
2
D
2
O

H
5
-
2
6
6
O

H
5
-
2
6
9
O

H
5
-
2
7
1
Q

H
5
-
2
8
0
O

H
5
-
3
5
2
0

H
5
-
3
6
2
0

H
5
-
3
9
6
O

H
6
-
1
1
6
5

H
6
-
1
3
8
O
.
6

H
6
-
1
4
2
6
.
3

H
6
-
1
5
1
0
.
 1

H
6
-
1
5
1
7
.
3

H
6
-
1
6
7
2
.
3

H
6
-
1
8
3
B
.
2

H
6
-
1
9
2
0

H
6
-
1
9
5
0

H
6
-
2
O
5
1
.
4

H
6
-
2
1
3
O

H
6
-
2
1
6
0

H
6
-
2
3
5
4
.
 4

H
6
-
2
3
6
2

H
&
-
2
8
6
6
.

H
6
-
3
O
O
3

H
6
-
3
0
8
0

B
i

2 1 1 2 1 6 2 1 1 2 2 9 4 2 1 1
2
1

t
r
2 1 1
1
4 4

1
6

7
2

2
1
3
2 1 1 1

t
r
t
r
2 6
1
5
1
4 6

2
9 7
1
8 9 8

6
9
4
2

H
b
 

C
x
 

P
x
 

O
x
 

fi
e

1 
t
r

t
r

t
r
 

t
r

t
r
 

4 2
t
r
 

1

1

1
0
6
 

t
r

6
7

2
3

t
r

t
r

t
r
 

t
r

t
r
 

1
t
r
3 6 2

t
r

1
9
4

7
2
 

t
r

O
t
h
e
r
 
M
a
f
 

s
i
z
e
 

(
m
m
)

0
.
5

0
.
4

O
.
5

1 
0
.
5
5

t
r
 

O
.
6

0
.
4

t
r
 

O
.
4

2
 

0
.
6

2
 

O
.
8

0
.
3

t
r
 

0
.
6

1 
1

1.
 1

t
r
 

0
.
8

0
.
4

O.
 4

0
.
6

t
r
 

O
.
5
5

1.
 1

0
.
7

0
.
6

1
.
7
5

O
.
6

1 
1
.
2 3

2
.
5

1
.
2
5

0
.
4

0
.
3
5

0
.
3

0
.
7

0
.
9

6
 

O
.
7

1.
 1

1
.
7

1
.
3

1
.
0
5

1
.
3
5

0
.
7
5

1 
1
.
4

O
.
6
5

0
.
7

2
.
6

2
.
3

M
a
f
i
c
 
S
p
 

fl
l 

C?
i) 4. 1. 2. 1. 1. 1. 1. 5. 2. 1. 2. 2. 6. 3. 2. 4. 3. 1. 4. 6. 3. 7.

3
6
.

2
1
.

19
. 3. 2. 2. 2. 4. 9. 4. 2. 7. 6. 6.

2
3
.

2
3
.

9 3 3 2 4 3 1 8 6 5 7 9 7 5 7
 

t
r

8 2 8 6 6 5 7 6 7 8 6 7 3 1 1 
t
r

4 9 1 7 7 3 4 5 3 9 1 1

fi
p

t
r

t
r
t
r

t
r

t
r
t
r

t
r
t
r

t
r
t
r

t
r
t
r

t
r
t
r

t
r

t
r

t
r

t
r

t
r
t
r
t
r
t
r
t
r

t
r

t
r
t
r

t
r
t
r

t
r
t
r
t
r

t
r

t
r
t
r

t
r
t
r

t
r
t
r

t
r

t
r
t
r
t
r

Z
r
 

O
t
h
e
r

t
r

t
r

t
r

t
r

t
r
t
r

t
r
t
r

t
r

t
r

t
r
t
r

t
r
t
r
t
r

t
r
t
r

t
r

t
r
t
r
t
r
t
r

t
r

t
r

t
r
t
r

t
r
t
r

t
r
t
r
t
r

t
r
t
r

t
r

t
r
t
r

t
r
t
r

t
r
t
r

t
r
t
r

fl
ee

 
O
p
q
 

<C
?0

t
r

t
r

t
r

t
r
5 1 1

t
r
2

t
r
5 2 1 1 1 2 3 3

t
r

1
t
r
2 1
4

11 9 2
t
r

1 1 3 3 2 4 3 1 7 4 2 4 2
2
7
2
2

O
p
a
q
u
e
 
O
p
q
 

t
y
p
e
 

s
 i 
z:

e 
Ci

rn
iO

O
.
4

0
.
2
5

O
.
4

0
.
2
8

O
.
3

0
.
3

0
.
3

O
.
3

0
.
4

O
.
3

0
.
5

0
.
6

0
.
3

0
.
3

0
.
3

O
.
3

0
.
3

0
.
5
5

0
.
2

O
.
4

0
.
2
5

0
.
3

0
.
4

0
.
4

0
.
3
5

0
.
3

O.
 1
4

0
.
4

O
.
3

0
.
3

O
.
3
5

0
.
4

O
.
3

0
.
6

O
.
4 1

O
.
4

0
.
3
5

O.
 2

O
.
6

O
.
8

O
p
q
 

CJ
i) 2
.
5

O
.
6

O
.
6

1
.
7

1
.
4

1
.
3

3
.
2

2
.
8

0
.
2

3.
 1

1
.
9

1
.
6

0
.
5

0
.
9

2
.
9

2
.
7

3
.
2

7
.
4

2.
 1

0
.
9

3.
 1

0
.
9

1.
 1

1
.
7

0
.
8

O
.
7

1
.
7

2
.
3

0
.
7

1
.
3

1
.
5

3
.
8

4
.
4

fi
na

 1 
y
s
t
 

d
a
t
e

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4

S
F
D
-
8
4



H
p
p
e
n
d
i
x
 
I
f
l
 
c
o
n
t
i
n
u
e
d

Y
U
C
C
H
 
M
O
U
N
T
f
l
I
N
 
D
R
I
L
L
 
H
O
L
E
 
S
H
M
P
L
E
 
M
O
D
E
S

F
e
l
s
i
c
 
P
h
e
n
o
e
r
y
s
t
s

S
a
m
p
 1 

« 
 

n
u
m
b
e
r

H
6
-
3
1
9
1
-
4

H
6
-
3
3
6
O

H
6
-
3
4
O
2
.
8

H
6
-
3
5
5
O

H
6
-
3
6
O
5
.
7

H
6
-
4
O
O
1
 . 
9

J
1
3
-
1
8
8
3

J
1
3
-
2
O
1
1

J
1
3
-
2
1
3
2

J
1
3
-
2
1
8
3

J
 1
3
-
2
3
8
2
.
 5

J
 1
3
-
2
5
3
2
.
1

J
 1
3
-
2
6
8
4

J
 1
3
-
2
6
8
5
.
 2

J
 1
3
-
2
8
4
3

J
 1
3
-
2
9
9
8

J
1
3
-
3
O
0
5

J
 1
3
-
3
0
3
0

J
1
3
-
3
1
1
O

J
 1
3
-
3
 1
5
0

J
1
3
-
3
1
9
O

J
1
3
-
3
2
O
O

J
 1
3
-
3
2
4
6

J
 1
3
-
3
2
9
0

J
 1
3
-
3
4
5
0

M
T
1
-
1
6
8
2
.
4

M
T
2
-
2
0
5
4

M
T
2
-
2
0
5
5
.
6

W
T
3
-
1
1
4
O
.
O

M
T
4
-
1
5
7
1
.
3

M
T
6
-
3
2
0
-
3
3
O

M
T
6
-
3
9
O
-
4
O
O

U
T
6
 
6
5
0
-
6
6
O

M
T
6
-
8
7
O
-
8
8
O

M
T
6
-
1
2
5
1
.
 1

M
T
6
-
 1
2
5
5
.
1

M
T
7
-
1
6
O
4
.
8

W
T
1
 1
-
1
4
4
2
.
 8

M
T
1
2
-
1
3
O
2
.
2

M
T
1
3
-
1
1
5
1

M
T
1
4
-
1
3
O
9
.
8

M
T
 1
5
-
 1
3
5
5

U
T
1
5
-
1
3
5
6
.
 1

M
T
1
6
-
1
0
9
0

F
m
 , 
M
b
r

L L L L L L
R

C
F
,
P
P

B
T
C
F
,
B
F

C
F
,
B
F

C
F
,
T
R

C
F
,
T
R

C
F
,
T
R

C
F
.
T
R

C
F
,
T
R

C
F
,
T
R

C
F
,
T
R

C
F
,
T
R

C
F
,
T
R

C
F
,
T
R

C
F
,
T
R

C
F
.
T
R

L
R
L
R

L
R
C
F
,
B
F

C
F
,
P
P

C
F
,
P
P

C
F
,
B
F

C
H
P
.
T
P

C
H
C
H

C
H
C
H
C
H

C
F
,
P
P

C
H

C
H

P
,
T
P

C
H

P
,
T
P

P
,
T
P

C
H

R
o
c
k
 

t
y
p
e

D
,
L

L D
,
L

D
,
L

L.
Df

l
N
W
,
H
T

M
-
D
W
,

B
T

D
W
,
D
,

M
-
D
W
,

N
-
P
W
,

M
W
,
D
,

D
W
,
D
,

D
W
,
D
,

D
W
,
D
,

P
W
,
D
,

PW
,f

lT
P
W
,
H
T

P
W
,
H
T

N
-
P
W
,

N
W
,
H
T

N
W
,
R
T

PW
,f

lT
P
W
,
D
,

P
W
,
D
,

M
W
,
D
,

D
W
,
D
,

D
W
,
D
,

D
W
,
D
,

N
W
,
D
,

M
-
D
W
,

D
,
L

D
,
L

D
,
L

L D
,
L

P
W
,
D
,

N
-
P
W
,

N
-
P
W
,

M
W
,
D
,

P
W
.
H
T

D
W
,
D
,

D
W
,
D
,

L

fi
ge
 

C
m
.
y
.
 5

D
.
H
T

H
T
D
,
H
T

D
,
H
T

H
T
H
T

H
T
H
T

H
T

H
T

H
T
H
T
H
T
H
T
H
T

fl
T

H
T

D H
T
D
,
H
T

D
,
H
T

H
T

H
T
H
T

P
t
s
 

c
t
d

1
5
6
2

1
1
O
O

1
5
6
2

1
5
2
1

2
7
8
8

3
O
9
6

1
3
O
O

1
2
0
O

1
4
0
O

1
4
O
O

3
7
O
O

1
5
O
O

1
2
0
0

1
5
O
O

1
5
0
0

1
5
O
O

3
7
O
O

5
O
O

1
O
O
O

1
2
O
O

5
O
O

5
O
O

3
5
O
O

5
O
O

1
1
O
O

2
2
9
6

3
O
O
O

3
O
6
6

1
8
7
O

1
5
8
4

8
2
5

9
2
1

8
2
O

1
O
4
3

2
3
7
8

2
O
8
O

3
O
O
O

2
9
2
2

3
0
6
6

2
2
2
6

2
9
2
8

3
0
O
O

3
O
O
O

2
0
O
O

L
i
t
h

2
.
3 2

2
4
.
7

1
.
6

4
.
7

O
.
5

0
.
7

0
.
9

3
.
4

1
.
4

O
.
8

1
3
.
5

8
.
4

7
.
O

2
.
O

2
.
O

4
.
O

2-
fJ

8
.
7

5
.
O

2
3
.
 O

O
.
4

O.
 1

O
.
8

O
.
7 3

O
.
5

O
.
I

0
.
3

9
.
9

3
.
5

1.
 1

4
.
3

2
.
6

3
.
3

L
i
t
h
i
c
 

t
y
p
e

L
,
6
L

L
,
S
P

E I
L
,
D
R
V

I
L
.
D
R
V

R
L
,
 I
L
,
M
L
,
R
,
T
W
B

C
L
,
R
L

I
L
,
G
,
D
R
V

I
L
,
D
R
V

L
.
D
R
V

I
L
.
D
R
V

D
R
V
,
 I
L
-
R
L

D
R
V
,
 I
L
-
R
L

I
L
,
D
R
V

H
M
,
D
R
V
,
 I
L

D
R
V
,
L

D
R
V
,
L

I
L
,
D
R
V
,
f
l
X
,
T
W
B

D
R
V
,
H
X

D
R
V
,
I
L
,
R
X

S
I
,
D
T

M
D
,
S
I
,
L
?
,
D
T
?

D
T

D
T

S
P
G
?

D
T
?
,
S
I
,
M
D

D
T
,
6
L

D
T
,
G
L

S
P
,
D
T

D
T
,
G
L

D
T
D
T
.
R
T

P
h
e
n
 

C
J
O

3
2
.
3

3
1
.
7

3
2
.
2

2
3
.
3

2
6
.
2

7
.
8

1
2
.
5

8
.
3

1
8
.
6

1
8
.
9

8
.
6

1
0
.
7

1
2
.
3

1
3
.
9

1
4
.
9

7
.
9

8
.
5 1
3 9 7 5 -4

9
.
2 1
5

1
O
.
7

2
O
.
 9

1
8
.
2

2
O
.
 1

1
9
.
9

2
.
4

1
.
2

O
.
8

1
.
8

1
.
3

4
.
7

4
.
2

1
1
.
6 3

1
.
1

O
.
7

1
.
7

1
.
4

1
.
3

1
.
8

Q
t
z
 

C
I
O

O.
 1

4
.
6

1
O
.
5

1
8
.
5

2
2
.
7 1
7

2
5
.
5
3
2

3
O
.
8

3
4
.
8

2
7
.
1

3
2
.
1 3
9
2
O 1
8

2
7 1
8

2
.
5 1

8
.
5
2
4

1
6
.
3

1
2
.
7

2
4
.
7

1
5
.
8

2
8
.
6

6
6
.
7

6
1
.
5

3
7
.
5

4
O
.
9

1
1
.
2

3
7
.
9

2
4
.
2

2
9
.
4

1
2
.
2

1
O
.
5

4
1
.
7

fl
K-

F

0
.
3

3
0

5
4
.
3
5
O

3
9
.
6

3
6
.
4

4
O
.
7

3
4
.
8
3
2

2
6
.
4

3
1
.
7

3
0
.
5

2
7
2
6

5
2
3
5
3
8
3
6

2
1
.
7 1
8

3
9

3
7
.
 1

2
8
.
2

2
7
.
8

3
4
.
6
5
0
2
O

5
7
.
 1

1
3
.
3

7
.
7

2
5
.
9

1
5
.
9

4
9
.
 1

2
5
.
3

1
5
.
2

1
2
.
5

2
3
.
5

3
4
.
 1

3
9
.
5

1
1
.
1

P
l
a
g
 

P
l
a
g
 

C
?
O
 

c
o
m
p

7
3
.
 1

7
5
.
6
7
2

6
4
.
2

1
8
.
8

5
7
.
5

3
2
.
1 4
3

3
6
.
5

3
2
.
6

3
6
.
3

2
9
.
8

2
9
.
3

3
4
.
 1

2
5
.
4

3
9
.
8

3
4
3
O

2
6

4
4
2
7
3
6

7
1
.
2
7
4

4
9

3
4
.
6

4
9
.
3

5
1
.
9

3
2
.
2

2
8
.
9
6
O

1
4
.
3

1
3
.
3

2
3
.
1

3
5
.
7

3
9
.
8

3
6
.
8

3
3
.
3

5
1
.
5

5
6
.
3

4
3
.
1

4
8
.
8

3
6
.
8

4
7
.
2

F
e
l
s
 

s
i
z
e
 

t
m
n
O

2
.
3
5

2
.
4

3
.
2

2
.
6

2
.
5

1
.
7 3

1
.
5 4 3

1
.
9

2
.
5 2

1
.
8

2
.
5

1
.
5

1
.
7

1
.
6

1
.
6

1
.
3

0
.
5 1 2

1
.
5 2

2
.
1

2
.
8

1
.
9

2
.
2

1
.
7 1

1
.
4

2
.
5

1
.
2
5

2
.
1

1
.
5

2
.
5

1
.
4

1
.
1

O
.
7
5

1
.
5 1

1
.
3

1
.
9



R
p
p
e
n
d
i
x
 
I
f
l
 
c
o
n
t
i
n
u
e
d

Y
U
C
C
R
 
M
O
U
N
T
R
I
N
 
D
R
I
L
L
 
H
O
L
E
 
S
H
M
P
L
E
 
M
O
D
E
S
 

M
a
f
"
i
c
 
P
h
e
n
o
c
r
y
s
t
s

f
l
c
c
e
s
s
o
r
y
 
P
h
e
n
o
c
r
y
s
t
s
s

O
p
a
q
u
e
 
P
h
e
n
o
o
e
r
y
s
s
t
s
s

S
a
m
p
l
e
 

n
u
m
b
e
r

H
6
-
3
1
9
1
.
4

H
6
-
3
3
6
O

H
6
-
3
4
O
2
.
8

H
6
-
3
5
5
0

H
6
-
3
6
O
5
.
7

H
6
-
4
O
O
1
.
9

J
1
3
-
1
8
8
3

J
1
3
-
2
O
1
1

J
1
3
-
2
1
3
2

J
1
3
-
2
1
8
3

J
 1
3
-
2
3
8
2
.
 5

J
 1
3
-
2
5
3
2
.
 1

J
 1
3
-
2
6
8
4

J
 1
3
-
2
6
8
5
.
 2

J
 1
3
-
2
8
4
3

J
 1
3
-
2
9
9
8

J
1
3
-
3
O
O
5

J
1
3
-
3
O
3
O

J
1
3
-
3
1
1
O

J
1
3
-
3
1
5
O

J
1
3
-
3
1
9
O

J
 1
3
-
3
2
0
0

J
 1
3
-
3
2
4
6

J
 1
3
-
3
2
9
0

J
1
3
-
3
4
5
O

W
T
1
-
1
6
8
2
.
4

W
T
2
-
2
O
5
4

W
T
2
-
2
O
5
5
.
6

W
T
3
-
1
1
4
O
.
O

W
T
4
-
1
5
7
1
.
3

W
T
6
-
3
2
O
-
3
3
0

W
T
6
-
3
9
O
-
4
O
O

W
T
6
 
6
5
O
-
6
6
O

W
T
6
-
8
7
O
-
8
8
O

W
T
6
-
1
2
5
1
.
 1

W
T
6
-
1
2
5
5
.
 1

W
T
7
-
1
6
O
4
.
8

W
T
1
 1
-
1
4
4
2
.
 8

U
T
1
2
-
1
3
O
2
.
2

W
T
1
3
-
1
1
5
1

W
T
1
4
-
1
3
O
9
.
8

W
T
 1
5
-
 1
3
5
5

W
T
1
5
-
1
3
5
6
.
1

W
T
1
6
-
1
O
9
0

Bi
 

H
b
 

C
x
 

P
x
 

O
x
 

fl

2
6
 

8
7

2
5
 

4
9

4
1
 

8
1

3
5
 

7
2

7
3
 
1
1
1

11
 

1

7
 
t
r

1
3
 
t
r

1
6
1
4 8 1
5

1
3 1

1
7 2 1 3 2 1 2

t
r
 

t
r

2 1
3
 

3
2
0

2
8 1
3
 

11
2 1

t
r

1
t
r
 

t
r

1 
t
r
?

3 2 3 2
t
r
2 1 2

t
r

Ic
 

O
t
h
e
r
 
M
a
f
 

s
i
z
e
 

(n
un
)

1
.
9

1
.
7

3
.
5 2

2
.
2

O
.
6

4 5 5 1 1 1 4 4
 

1
.
5

O
.
7

O
.
9

7
 
1
.
5
5

1
O
 

1.
 1

1
.
5
5

0
.
5

O
.
2
5

O
.
4

O
.
3

O
.
4

1.
 1 1

6
 

1
O
.
5

O
.
5
5

0
.
6

O
.
8

0
.
5

2
 
0
.
5
5

O
.
3

M
a
f
i
c
 
S
p
 

R
l

2
2
.
3

2
1
.
2

2
4
.
3

3
O
.
2

2
5
.
2 5
 
t
r

2
.
5 3

4
.
6

6
.
8 5
 
t
r

9
.
3

6.
 1

7
.
7

7
.
6 1

5
.
4 3 1 3 8
 

t
r

5
1
.
8
 
t
r
 

t
r

t
r

1
.
7
 

t
r

3
.
3 5
 

1
6
.
2

6
.
4

5
.
3 1
O

6
.
7

O
.
9

3
.
4

2
.
3

3
.
5

6
.
1

3
.
9

2
.
4

1
O
.
6

fl
p

t
r

t
r
t
r

t
r

t
r
t
r

t
r

t
r

t
r

t
r
t
r

t
r
t
r

t
r
t
r

t
r

t
r

t
r

t
r

t
r

t
r

t
r

t
r

t
r
t
r

t
r

t
r

Z
r
 

Ot
t

t
r

t
r

t
r

t
r
t
r
t
r
t
r

t
r

t
r

t
r

t
r
t
r

t
r

t
r

t
r

t
r
t
r

t
r

t
r
t
r

t
r

t
r

t
r

t
r

t
r
t
r

t
r

t
r

t
r
t
r

t
r
t
r
t
r

t
r

t
r
t
r

ie
r 

R
c
c
 
O
p
q
 

Of
n 

C?
i>
 

ti

2
3 1
O

1
9

1
9

2
1 7 1 2 4 3 1 1 2 1 1 5 1 1 9 5 2 5

0
.
2
 

6 9 8
t
r

1

t
r

1
t
r

t
r
2

t
r

1 5
t
r

1 1
t
r

»
q
u
e
 
O
p
q
 

j
p
e
 

s
 i 
z
e

O
.
7

O
.
3
5

O
.
7

O
.
6
5

1
.
4

O
.
8

0
.
7

0
.
5

O
.
4
5

O
.
2
5

0
.
3

O.
 1
4

0
.
3

O
.
2
5

O
.
4

0
.
2

0
.
2
5

O
.
3

0
.
4

O
.
2
8

0
.
2

O
.
2
5

O
p
q
 

R
n
a
l
y
s
t
 

<
5
O
 

d
a
t
e

4
.
6
 
S
F
D
-
S
4

2
.
9
 
S
F
D
-
8
4

3
.
8
 
S
F
D
-
8
4

5
.
4
 
S
F
D
-
8
4

2
.
9
 
S
F
D
-
S
4

2
.
9
 
S
F
D
-
8
4

0
.
6
 
F
M
B
-
7
7

4
 
F
M
B
-
7
7

0
.
8
 
F
M
B
-
7
7

1
.
5
 
F
M
B
-
7
7

0
.
9
 
F
M
B
-
e
i

O
.
6
 
F
M
B
-
7
7

0
.
7
 
F
M
B
-
7
7

1 
F
M
B
-
7
7

0
.
4
 
F
M
B
-
7
7

O
.
8
 
F
M
B
-
7
7

1
.
6
 
F
M
B
-
8
1

2
 
F
M
B
-
8
1

F
M
B
-
8
1

F
M
B
-
8
1

F
M
B
-
8
1

4
 
F
M
B
-
8
1

2
.
8
 
F
M
B
-
e
O

7
 
F
M
B
-
8
1

1
.
7
 
F
M
B
-
e
i

1 
S
F
D
-
8
4

1 
. 
1 
S
F
D
-
S
4

1
.
5
 
S
F
D
-
S
4

2.
 1

 
S
F
D
-
S
3

S
F
D
-
8
5

1
O
 
S
F
D
-
8
3

S
F
D
-
S
3

S
F
D
-
8
3

7
.
7
 
S
F
D
-
8
3

S
F
D
-
8
3

S
F
D
-
S
3

0
.
6
 
S
F
D
-
8
4

S
F
D
-
8
4

3
 
S
F
D
-
8
4

3
1
.
2
 
S
F
D
-
8
3

S
F
D
-
8
4

2
.
4
 
S
F
D
-
8
4

2
.
6
 
S
F
D
-
S
4

S
F
D
-
8
4



R
p
p
e
n
d
 i
 x
 
1
R
 
c
o
n
t
.
 i
 n
u
o
d

Y
U
C
C
f
l
 
M
O
U
N
T
R
I
N
 
D
R
I
L
L
 
H
O
L
E
 
S
R
M
P
L
E
 
M
O
D
E
S

F
e
l
s
i
c
 
P
h
e
n
o
e
t
-
y
s
t
s

S
a
m
p
l
e
 

n
u
m
b
e
r

H
T
1
6
-
1
2
1
0
 

M
T
1
6
-
1
2
9
O
 

H
T
1
6
-
1
7
0
4
 

H
T
1
6
-
1
7
O
8
.
4
 

H
T
1
7
-
8
1
O
 

H
T
1
7
-
U
O
O
 

H
T
1
7
-
1
3
5
0
 

H
T
 1
8
-
2
0
3
7
.
 4

F
m
.
M
b
r

C
H
 

C
H
 

C
H
 

C
H
 

P
.
T
P
 

C
H
 

C
F
.
P
P
 

C
H

R
o
c
k
 

t
y
p
e

L
 

L
 
D
.
L
 

D
.
L
 

D
W
.
D
.
R
T
 

N
W
.
R
T
 

N
W
.
D
.
R
T
 

N
W
,
D
.
R
T

fl
ge

 
P
t
s
 

Co
i.
y.
) 

c
t
d

2
0
O
O
 

1
1
6
O
 

3
0
0
0
 

3
O
6
6
 

1
4
O
O
 

1
4
0
0

1
5
8
4

L
i
t
h

2. 13
. 0.
 

1.

3 1 5
 
9

L
i
t
h
i
c
 

t
y
p
e

D
T
 

D
T
.
R
T
.
L
T
.
S
P
 

D
T
.
M
D
?
 

D
T

P
h
e
n 2

2
.
7
 

2
.
6
 

1-
 1
 

3.
 1

 
9
.
7
 

2
.
7

Q
t
z

6
3
.
4
 

4
1
.
2
 

1
3
.
4
 

2
1
.
5
 

6
.
7
 

3
2
.
6
 

1
2
.
5
 

3
7
.
2

R
K
-
F

1
9
.
5
 

1
5
.
7
 

3
7
.
8
 

4
9
.
4
 

1
3
.
3
 

2
5
.
6
 

3
9
.
7
 

2
5
.
6

P
l
a
g
 

P
l
a
g
 

C
?
O
 

c
o
m
p

1
2
.
2
 

3
7
.
3
 

4
1
.
5
 

1
6
.
5
 

8
0
 

3
4
.
9
 

4
4
.
9
 

3
2
.
6

F
e
l
s
 

s
i
z
e
 

(
m
m
)

1
.
6
5
 

2
.
4
 

2
 

2
.
1
 

1
.
8
 

1.
 1

 
1
.
9
 

1
.
4

OJ
 

00



6e

55555555!

OU)'-'|-'-\JNN)WI 
WWOOOOsfl»-l 
MOO 00 AOOI

3 W

?i 1 *

j& J&

ff

M Jifo"1 WGJNM

T T T
-J

<* ff

O OO
. ooo     o  M       CD -VI  
in c* oj tn ~ tn ui o*

M W JH <P 0) OJ M

OL) 05 "\J ti) "\J sfl J&

^^^^

rt- rf
T T

M M Ul U)^ M

OO
OO'   OOOO 
    W W        

w w cr> oj N

COI

ii
?!1

1
Ol
XI

1
1 -oi

XI

1

1
1

?!1
1

Ol

7\
0 1
11

1
^ U 31
3^01
3 N t)l
v/ 0 1

1
31

£ t)l
^01

Wj

3>! »_ij
1

3» 
TJI

I
1 

Ml
1 1

1
Ol
CM

7! 1 1
1
1

rt 3J|
.\'OI

Ol

2!1
1

Ol
fTJI

TJ jQ 1
4^ C 1

0 j
,» «! rt U Ol

3 N Si

W 1
«5-°|
wjQ |

H3J

20
3 0
^> 70 <+
*   M H-

°F?
TJ *
«T Z QL
JQ Q
3 i
o m
pT W i£ Trt

M 3

frm

m
w

$

1
u0

TJ

|0
1
£

£M

O
^3
a

JO
c0

?0
3
o0
0

£
U

W

Ol) 0) OJMfO-LI 

WWWWWWWWI
TI TI u "T] TI TI ^n *ni
OOOODODOI 

I I I I I I I M 
ODODODGDOOGDODGOI

ft Ql 
« H-



APPENDIX 1]

Additional data for Yucca Mountain drill hole sample modes 
(Depths in feet with the exception of USW G-3/GU3)
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Appendix IB

Drill hole 
number, 
depth

Gl-1561.8 

Gl-1689.5 

Gl-1811.7 

Gl-1943.4

Gl-2009.8 

Gl-2124.7

Gl-2231.0 

Gl-2246.0 

Gl-2300.4 

Gl-2354.6

Gl-2397

Gl-2461.5 

Gl-2470.6

Gl-2478.3

Gl-2507 

Gl-2555

Gl-2594.2

Gl-2678.0 
Gl-2772.6

Gl-2851.7

Additional data

Zeolitic. Quartz slightly resorbed. 

Zeolitic. Quartz very slightly resorbed. 

Montmorillonite estimated at 15 percent.

Quartz moderately resorbed. No calcite. 
Vapor-phase crystals in pumice.

Zeolitic. Quartz moderately resorbed.

Quartz is wormy, alkali feldspar slightly 
wormy.

Quartz moderately resorbed.

Wormy quartz.

No lithics. Quartz moderately resorbed.

Wormy quartz. Incipient vapor-phase 
crystals.

Wormy quartz. Porous. Vapor-phase 
crystals. Apatite rare, partly resorbed.

Wormy quartz. Vapor-phase crystals.

Slightly wormy quartz. Vapor-phase crystals 
in pumice.

Partly wormy quartz. Vapor-phase crystals in 
pumice.

Wormy quartz.

LANL specimen. Quartz slightly resorbed, and 
wormy.

Quartz slightly resorbed. Montmorillonite 
estimated at 15 percent.

Quartz slightly resorbed. No calcite.
Quartz slightly resorbed. No calcite.
Rather porous rock.

Quartz slightly to moderately resorbed. No 
calcite. Quartzo-feldspathic.
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Appendix IB continued 
Drill hole 
number,depth 
Gl-2868

Gl-2931.4

Gl-3013.9

Gl-3192.8

Gl-3196

Gl-3284.5

Gl-3515.1

Gl-3724.0

Gl-3908.2

Gl-3969

Gl-3992 

Gl-4150.4

Gl-4222.1 

Gl-4408

Gl-4471 

Gl-4578.2

Additional data

LANL specimen. Twb lithics. Quartz slightly 
resorbed, wormy.

Wormy quartz, slightly resorbed. No calcite. 
Quartzo-feldspathic groundmass.

Wormy quartz. No calcite. Potassium 
feldspar mantles plagioclase.

Quartz slightly resorbed. Argillized. Some 
pyrite. Estimated montmorillonite 20 
percent.

LANL specimen. Quartz slightly resorbed, 
some wormy.

Quartz slightly resorbed, some wormy. 
Argillized. Minor calcite. Sparsely 
disseminated pyrite. Montmorillonite 
estimated at 20 percent.

Quartz very slightly resorbed. Argillized. 
Sparse pyrite.

Dacite flow. No £ircon. Groundmass hydrated 
devitrified glass I with sparse opaque dust and 
clay. Locally opal.

Dacite lava under Crater Flat. Unit: 
Vitrophyre. Rare calcite. No zircon. 
Incipient alteration and devitrification. 
Slightly seriate grading through micro- 
pheonocrysts to coarse microlites. Uralitic 
alteration of groundmass.

Member: (below rhyodacite lava) Quartz-poor. 
Twb lithics. Quartz slightly-moderately 
resorbed, some wojrmy. Argillized. 
Montmorillonite estimated at 20 percent.

15 percent clay minerals.

Some wormy quartz. Argillized. 
Montmorillonite estimated at 20 percent.

Zeolitic.

Quartz-poor unit, 
resorbed.

Quartz very slightly

Quartz-poor unit. Quartz very slightly 
resorbed.

Quartz very slightly resorbed. Argillized,
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Appendix IB continued 
Drill hole 
number,depth 
Gl-4758.4

Gl-4849.0

Gl-4917.0

Gl-4946.4 

Gl-4969.0

Gl-5002.3

Gl-5045.0 

Gl-5097.9

Gl-5115.5 

Gl-5141.5 

Gl-5142.2 

Gl-5187.0

Gl-5265.6

Gl-5316.0

Gl-5322.0

Gl-5358.5

Gl-5373.7

Additional data

Quartz very slightly resorbed.

Very little wormy quartz. Argillized. 
Calcite in groundmass.

Within 3 ft of base of unit. Quartz very 
slightly resorbed. Argillized.

Thin ash-flow tuff under Lithic Ridge tuff.

Thin ash-flow tuff under Lithic Ridge tuff. 
Axiolitic lithics are dominant. Few 
quartz, very slightly resorbed.

Quartz-rich tuff unit, uppermost part. 
Quartz slightly resorbed. Montmorillonite in 
pumice. Minor calcite.

Quartz-rich unit. Montmorillonite in larger 
pumice. Quartz slightly resorbed.

Quartz-alkali feldspar-rich unit. Large 
pumice in section atypical. No pilotaxitic 
lava. Quartz slightly resorbed.

Quartz-alkali feldspar-rich tuff. Quartz 
slightly resorbed.

Quartz-alkali feldspar-rich tuff. Quartz 
slightly resorbed. Much calcite.

Quartz-alkali feldspar-rich unit. Quartz 
very slightly resorbed.

Quartz-alkali feldspar-rich tuff. Quartz 
slightly resorbed. Appears slightly 
hydrothermally altered. Calcite in 
groundmass.

Quartz-feldspar rich. Quartz slightly 
resorbed. Calcite in groundmass. Green 
chloritic alteration.

Bedded tuff under quartz-rich. Argillic(?) 
and silica alteration. Calcite.

Thin ash flow, 5320-5337 ft. Quartz slightly 
resorbed. Argillized, calcitized.

Thin tuff from 5350-5368 ft. Quartz not 
resorbed. Argillized, calcite in groundmass

Thin ash flow from 5370-5398 ft. Quartz 
slightly resorbed. Argillized, calcitized.
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Appendix IB continued
Drill hole Additional data 
number.depth 
Gl-5400.0

Gl-5416.6

Gl-5438.2

Gl-5454.1

Gl-5496.1

Gl-5517.3

Gl-5540.0

Gl-5558.7

Gl-5600.0

Gl-5642.0

Gl-5728.0

Gl-5841.0

Gl-5894.3

Gl-5929.8

Thin ash flow from 5399-5422 ft. Quartz 
slightly resorbed. Argillized, silicified, 
and calcitized.

Thin ash flow from 5399-5422 ft: similar to 
lithic-rich tuff except pilotaxitic lava 
fragments. Quart£ not resorbed. Argillized, 
calcitized.

Thin ash flow from 5434-5449 ft. Argillized, 
calcitized. Calcite veinlets 0.05 in. wide.

Bedded ash-fall tuff from 5449-5492 ft. 
Argillized, zeolitic. Many plagioclase 
grains resorbed.

Thin ash flow fro:n 
percent calcite

Thin ash flow 
calcite in

in

from

5492-5510 ft. 10-20 
pumice and groundmass

5514-5527 ft. Minor 
and pumice.groundmass

Very thin 4 ft asli flow from 5539-5543 ft, 
Green chloritic mineral.

Very thin ash flotf from 5555-5562 ft. 
Quartz wormy. Argillized pumice. Sparse 
calcite. This rock may be agglutinate or 
fused tuff.

Ash flow from 5563-5646 ft. 
resorbed. Calcitle.

Quartz slightly

Ash flow from 5563-5646 ft. Clay, calcite, 
and chlorite are alteration products. Also 
high relief, high birefringent aggregates = 
anatase(?).

202.8 ft ash-flow tuff. No quartz. Clay, 
calcite, and chlorite alteration.

202.8 ft ash-flowi tuff. No quartz. Almost 
identical to upper part of Gl-5728.0.

Lowermost of (202 
No quartz. This 
those above, but 
biotite.

.8 ft+ 7 ft) ash-flow tuff 
tuff is less altered than 
contains sphene after

Ash-flow tuff frdm 5899-5935 ft. Quartz 
resorbed. Clay, calcite, and chlorite 
alteration. Sphelne after biotite.



Appendix IB continued 
Drill hole 
number.depth 
Gl-5944.9

Gl-5980.0

Gl-5984.7

G2-769

G2-880

G2-1149

G2-1347.5

G2-1517.2

G2-1606.5

G2-1770 

G2-1863.0

Additional data

Lowest ash flow from 5935.6-6000 ft TD (base 
not penetrated). Clay, calcite, chlorite, 
and sphene alteration.

Lowest ash flow from 5935.6-6000 ft TD (base 
not penetrated). Clay, calcite, chlorite, 
potassium feldspar, and sphene alteration 
products. Secondary potassium feldspar in 
groundmass. Zeolitic.

Lowest ash flow from 5935.6-6000 ft TD (base 
not penetrated). Alteration products as in 
Gl-5980.0, but more calcite. Potassium 
feldspar in groundmass.

Unit: Quartz latite. Plagioclase zoned and 
twinned, and embayed by biotite.

Unit: Quartz latite. Granophyric 
devitrification. Some fibrous 
devitrification in voids.

Spherulitic devitrification. Crystal poor. 
Lithics are devitrified tuff fragments with 
plagioclase phenocrysts.

Silica-filled microfractures 0.5-0.8 mm. 
Plagioclase phenocrysts are partially broken. 
Sericite- and clay-lined microfractures 
also criss-cross the rock. It is along these 
fractures that the plagioclase phenocrysts 
are brecciated. Biotite altered to opaques.

Lava lithic fragments with plagioclase 
microlites. Devitrification obscures shard 
texture. Some plagioclase grains more 
corroded than others.

Material broken up but cemented together. 
Silica-filled microfractures within lithic 
material. Phenocrysts of plagioclase, 
quartz, opaques, biotite, and potassium 
feldspar are contained in the lithic 
fragments and lithophysae with vapor-phase 
crystallization. Matrix is composed of 
devitrified, very fine, glassy material 
(zeolite replacement) with comminuted 
crystals.

Quartz not resorbed.

Zeolite and clay alteration, 
spots.

Spherulitic
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Appendix IB continued 
Drill hole 
number,depth 
G2-2075.0

G2-2173

G2-2261

G2-2328

G2-2358

G2-2499.7

G2-2504

G2-2551

G2-2602.8

G2-2650

G2-2708

G2-2755.0 

G2-2928.7

G2-3042 

G2-3064

G2-3108.1 

G2-3122.2

G2-3143.5 

G2-3159.4

G2-3216.7

Additional data 

Nonwelded tuff. 

Voids lined with zeolite. 

Zeolitic. Few quartz slightly resorbed. 

Zeolitic. Few quartz slightly resorbed. 

Zeolitic. Few quartz slightly resorbed.

Few quartz slightly resorbed.

Few quartz slightly resorbed.

Zeolitic, 

Zeolitic 

Zeolitic 

Zeolitic May be thick ash-fall tuff.

Few quartz slightjly resorbed.

Quartzo-feldspathlic groundmass. Quartz 
slightly to moderjately resorbed.

Quartz slightly tjo moderately resorbed, 
wormy.

Argillic alteration. Fibrous devitrification 
products within pumice. Microfractures some 
filled by quartz.

Zeolitized and argillized.

Quartz moderately resorbed, wormy. 
Indurated with chloritic mineral.

Zeolitic.

Zeolitic. Quartz moderately resorbed, wormy. 
Chloritic.

Quartz moderately resorbed, wormy. 
Argillic. Green chloritic mineral in 
pumice.

Quartz moderately to strongly resorbed, 
wormy. Zeolitized and argillized.

Quartz moderately resorbed, wormy. Zeolitic. 
Greenish-gray clay mineral sparse in small 
randomly oriented pumice and interstitial. 
No biotite. May be ash-fall shard tuff.

Quartz slightly to moderately resorbed. 
Argillized. Sme^titic clays in pumice. 
Zeolite (analcime?) replaces glass shards.
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Appendix IB continued 
Drill hole 
number,depth 
G2-3244.3

G2-3271

G2-3285 

G2-3292.5

G2-3294.0

G2-3313.0 

G2-3326.0 

G2-3350.9

G2-3362.1 

G2-3433.9 

G2-3475

G2-3583.0 

G2-3601

G2-3626

G2-3730.5

Additional data

Quartz moderately resorbed, wormy. Zeolites 
and/or analcime replaces glass shards, but 
montmorillonite or similar mineral in pumice. 
Rare chlorite.

Wormy quartz. Zeolities replacing some 
potassium feldspar (?) phenocrysts.

Vapor-phase crystallization.

Crystal-rich caprock. Quartz moderately 
resorbed, wormy. Argillized.

No lithic fragments, 
resorbed, wormy.

Quartz moderately

Quartz moderately resorbed, wormy. 

Quartz moderately resorbed, wormy.

Granophyric devitrification. Many small 
broken (?) phenocrysts. Pumice outlines are 
barely discernible due to coarse 
devitrification products. Fibrous 
devitrification products within resorbed 
quartz phenocrysts. Lithics are dark, 
volcanic fragments with microlites of 
plagioclase and biotite.

Quartz moderately resorbed, wormy. 

Quartz moderately resorbed, wormy.

Sericitic and argillic alteration, pumice 
somewhat compressed.

Glass shard matrix. Argillite and calcite 
(and sericite) alteration.

Lithic aggregate nearly 100 percent, with 
little or no tuffaceous matrix. Calcite and 
clay in groundmass. Contacts between lithics 
are concave-convex, sutured.

Lithic rich. Argillized. Minor calcite in 
matrix. Contacts between lithics are 
sutured.

Lithic rich, 
sericitized.

Slightly argillized and
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Appendix IB continued
Drill hole Additional data 
number,depth 
G2-3787.3

G2-3834

G2-3872.6

G2-3907.0

G2-4078

G2-4134.2

G2-4170.5

G2-4185.4

G2-4200.2

G2-4239.4 

G2-4348.8

G2-4445.9 

G2-4568.0

Lithic rich. Potassium feldspar replaced by 
epidote. Hard to distinguish small lithic 
fragments from groundmass, therefore 
groundmass count might be over estimated.

Lithic rich. Argillized and sericitized. 
Iron-oxide stainea. Montmorillonite in 
pumice.

Lithic rich, 
pumice.

Calcite common. Zeolitized

Lithic poor. Abundant calcite alteration. 
Numerous xenocrysttis of plagioclase with same 
petrography as in xenoliths.

Zeolitic alteration 
calcite alteration.

of groundmass. Abundant 
Crushed phenocrysts.

Dacite flow. May be within Lithic Ridge 
Tuff, but not Lithic Ridge. Calcite and 
green-clay alteration common. Spherulitic 
growth in groundmass.

May be Lithic Ridge affinity, but not because 
of lack of sphene. Very abundant calcite, 
which replaces plagioclase and groundmass. 
Fair amount of cl.ay alteration. Hornblende 
highly altered.

May be Lithic Ridge affinity but no sphene 
present. Calcite alteration. Shear zones 
with sheared crystals. Apatite 
recrystallized in shear zones. A lot of 
green clay (illite?).

Very abundant calcite. Several generations 
of plagioclase: 1) highly resorbed, 2) 
altered by calcite, 3) rounded, and 4) 
euhedral sphene altered. Some green-clay 
alteration.

Quartz and plagioclase resorbed. Calcite and 
epidote alteration in groundmass.

Calcite alteration common in groundmass and 
plagioclase.

Plagioclase highly resorbed and altered. 

No description.
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Appendix IB continued
Drill hole Additional data 
number.depth 
G2-4667.5

G2-4770.3

G2-4838

G2-4841.2

G2-5002.4

G2-5109.7

G2-5195

G2-5210.5

G2-5230.0

Pumice lenses devitrified. Calcite and 
sericite alteration. Lithics are devitrified 
fragments with hornblende pseudomorphs.

Calcite and sericite alteration. Lithics are 
pumice spheroids and fragments with pyroxene 
pseudomorphs and biotite.

Formation: Ash flow between Lithic Ridge and 
rhyolite lava. Correlates with unit C of 
older tuffs. LANL thin section.

Correlates with Unit C of older tuffs at Gl- 
5438. Calcite alteration. Biotite has 
altered to magnetite and hematite. Some 
magnetite, but most of the opaques look 
secondary.

Rhyodacite lava with spherulites, below 
Lithic Ridge Tuff. Abundant spherulites in 
groundmass. Devitrified groundmass with 
abundant alteration to calcite, sericite and 
zeolites. Many zeolites in vesicles. 
Biotite highly altered to opaques and 
clay(?). Plagioclase partly altered to 
sericite. No flow banding in thin section.

Rhyodacite lava (rhyolite) with flow banding. 
Plagioclase almost totally sericite. Quartz- 
filled vesicles and veins.

Flow banded. Zircon associated with opaques. 
Secondary sphene granules after primary 
sphene(?). Quartz in matrix. Quartz-filled 
vesicles. Sericite and calcite alteration.

Quartz-latite lava. Calcite and sericite 
alteration. Hornblende and pyroxene have 
completely altered to feldspars and opaques 
(pyrite) plus some quartz. Quartz in matrix. 
Secondary sphene granules in altered mafics. 
Biotites are in various stages of alteration; 
some are fairly fresh, some are completely 
replaced. Clusters of mafics and plagioclase 
phenocrysts.

Quartz-latite lava. There is a great deal of 
apatite within the plagioclase grains and 
groundmass. Extensively altered. Calcite 
and sericite alteration, some chlorite. 
Fluorite (13 point counts) fills vesicles and 
centers of plagioclase phenocrysts. 
Vesicles are quartz lined.
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Appendix IB continued
Drill hole Additional data 
number.depth 
G2-5318.8

G2-5403.0

G2-5490.0

G2-5591.2

G2-5661.0

G2-5663.4

G2-5670.2

G2-5690.6

Quartz-latite lava. Extensive alteration, 
especially calcite. Hornblende has been 
replaced by opaques, calcite, and feldspar. 
Biotite -> magnetite + hematite. Plagioclase 
-> calcite + sericite. Quartz in matrix. 
Calcite-, quartz-, and feldspar-filled 
vesicles some void space.

Quartz-latite lava. Plagioclase has altered 
to muscovite, seripite, and calcite. Calcite 
alteration in groujidmass. Quartz in matrix. 
Opaques are probably secondary.

Quartz-latite lava. Calcite alteration. 
Calcite-filled fracture. Quartz and 
potassium feldspar^ mainly in matrix. Some 
biotite phenocrysts are as altered as the 
hornblende and pyroxene, but others appear 
fresh.

Quartz latite. 
alteration in 
apatite in 
to granules of 
quartz in matrix, 
the groundmass is 
unit. Biotite -> 
chlorite(?) with c

groundmass 
grounditiass 

sphene

Calcite and sericite
Great deal of 

Biotite has altered 
and calcite. Abundant 

Some chlorite. Texture of 
coarser than overlying 
white mica + some 
granules of sphene.

Unit between quartz-latite lava and dacite 
lava. Chlorite and calcite alteration. 
Plagioclase has altered to calcite. Biotite 
flakes bend arouncjl other phenocrysts. 
Biotite has altered to white mica. Lithic 
fragments have quartz-filled microfractures.

Unit between 
lava. Chlorite, 
alteration.

quartz-latite lava and dacite 
calcite, and sericite 

e altered to white micaBiotit

Thin ash flow between rhyolite and quartz- 
latite lava. Calcite, and chlorite(?) 
alteration in radial clusters. Altered 
biotites carry needle-like apatites (?), 
small zircons, and secondary sphene. Biotite 
has altered to white mica.

Dacite. Calcite and chlorite alteration. 
Calcite-filled microfractures. Pyroxene -> 
chlorite -> calcite. A few altered mafics 
appear to have been biotite. Exsolution(?) 
textures of magnetite after pyroxene (?) or 
biotite(?).

50



Appendix IB continued
Drill hole Additional data 
number.depth 
G2-5783.0

G2-5923.2

G2-5945.8

G2-5986.9

G2-6005.6

GU3-11.66

GU3-13.90

GU3-23.89

GU3-74.90

GU3-92.56

Dacite lava. Abundant apatite within mafic 
pseudomorphs and plagioclase phenocrysts. 
Extensive microfractures are filled by 
quartz, potassium feldspar, and calcite. 
Some chlorite alteration. Quartz and 
potassium feldspar are rounded grains. 
Calcite alteration in groundmass. 
Plagioclase phenocrysts are zoned and 
twinned. Microfractures have offset lamellae 
in plagioclase.

Ash flow. Calcite and sericite alteration, 
some minor chlorite. Albite(?) crystallized 
in vesicles.

Unit: Older Tuffs (Bottom of USW-G2). 
Calcite, sericite, zeolite, and chlorite 
alteration. Probably hydrothermal albite.

Unit: Older Tuffs (Bottom of USW-G2). Wormy 
quartz, moderately resorbed. Clay, calcite, 
and sericite alteration. Secondary sphene.

Unit: Older Tuffs (Bottom of USW-G2). 
Secondary hydrothermal albite in groundmass.

Caprock, gray vapor phase. Extensive 
carbonate in groundmass (caliche?). 
Spherulitic growths in cavities. Alkali 
feldspar overgrowths on plagioclase. 
Tridymite vapor-phase. Alteration.

Upper cliff and upper lithophysal. 
Plagioclase core with alkali feldspar 
overgrowths. Long, fibrous to granophyric 
devitrified(?) groundmass and vapor-phase 
filled cavities.

Clinkstone zone. Granophyric and long 
fibrous calcite veinlet. Some alkali 
feldspar with plagioclase cores.

Lower lithophysal zone. Patchy spherulitic, 
fibrous devitrification. Tridymite growing 
in rare cavities. Plagioclase cores in some 
alkali feldspars.

"Hackly" zone. Alkali feldspar core in 
alkali feldspar. Spherulitic 
devitrification.
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Appendix IB continued
Drill hole Additional data 
number,depth 
GU3-104.04

GU3-108.59

GU3-129.33

GU3-131.27

GU3-141.58

GU3-160.23

GU3-193.03 

GU3-234.42 

GU3-291.04

GU3-344.52

GU3-373.94

GU3-397.00 

GU3-419.6

Subhorizontal parting at base of Hackly zone. 
Zone has different extremes not eutaxitic 
but layered; shards flattened but 
inhomogeneous patches of different sizes, 
shapes, and materials. High concentration of 
pumice; few accessory minerals.

Vitrophyre (basal)!. Glass shards
undevitrified and beautifully formed. Alkali
feldspar still has inclusions of plagioclase.

Partially welded top vapor phase. 
Plagioclase core in sanidine as free 
phenocrysts. Hematite platelets on crystals. 
Highly porous.

Caprock. Mafic glomerophenocrysts common 
(plagioclase, clinopyroxene, and magnetite). 
Plagioclase cores in alkali feldspar 
phenocrysts.

Lower caprock. Plagioclase 
glomerophenocrysts. Plagioclase cores of 
alkali feldspar.

Incipient lithophysal. Plagioclase 
inclusions in alkali feldspar. Granophyric 
groundmass. Vapot phase of tridymite, 
cristobalite, and;sanidine.

Lithophysal unit, 
groundmass.

Absence of lithop] 
groundmass. Low

Spherulitic granophyric

lysal cavities. Granophyric 
phenocryst content.

Lithophysal unit. Plagioclase in cores of 
sanidine. Granophyric groundmass and 
spherules.

Mottled zone. Dejidritic and granophyric 
spherulites. Fine fractures filled with 
quartz (?).

Vitrophyre unit. Small acicular cooling and 
hydration cracks.

No description.

Phenocrysts washed from sample of vitric ash- 
-no fines probably enhanced by washing. 
Alkali feldspar rim on plagioclase core  
looks like Tpt.
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Appendix IB continued
Drill hole Additional data 
number.depth 
GU3-430.69 Abundant calcite alteration of groundmass.

Large pumice in groundmass. Plagioclase core 
of alkali feldspar.

GU3-438.75 Glassy (obsidian) lithics common.

GU3-456.68 Problem with obsidian lithics grade into
pumice; appear to be cognate; do not have 
phenocryst ratios of the matrix from 
different part of magma chamber?

GU3-479.02 Uppermost nonwelded unit. Orthopyroxene with
altered red rims hornblende (?). Shredded 
biotite in matrix.

GU3-487.33 Nonwelded unit. Hematite crystals in
gro\indmass. Some plagioclase extremely 
embayed.

GU3-488.62 Vapor-phase unit. Some sericite on
plagioclase. Orthopyroxene pseudomorph -> 
opaques + clay.

GU3-531.54 Below vapor phase. Crushed crystals in
pumice. Spherulitic growths and granophyric 
patches.

GU3-571.12 Lowermost unit. Glomerophenocrysts of
plagioclase. Crystal-rich plagioclase and 
hornblende lava lithics. Hematite plates in 
groundmass.

GU3-605.40 Lowermost unit. Plagioclase riming
Orthopyroxene.

GU3-615.33 Uppermost unit. Vitric groundmass. Hematite
plates in groundmass.

GU3-631.04 More biotite-rich upper zone. Vapor-phase
crystallization. Granophyric and 
spherulitic.

GU3-651.78 Plagioclase and sanidine in
glomerophenocrysts. Groundmass is 
devitrified to a feathery and granophyric 
pattern and spherulites.

GU3-664.85 Patchy groundmass and spherulitic.

GU3-722.22 Granophyric and spherulitic groundmass.

GU3-752.00 No description.
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Appendix IB continued 
Drill hole 
number.depth 
GU3-785.61

G3-800.77 

G3-809.75 

G3-822.60 

G3-829.94

G3-853.88 

G3-873.82 

G3-888.33

G3-928.22 

G3-936.38

G3-948.90 

G3-964.47

G3-983.28

G3-1019.14

G3-1049.00

G3-1059.30

G3-1122.49

Additional data

Lowermost unit. Partially vitric. 
Spherulitic lithic fragments.

Uppermost unit. Hematite stain on pumices. 

Upper portion. 

Upper portion.

Upper unit. Vapor-phase crystallization. 
Aplite(?) granite in a granite lithic.

Upper unit. Devittrified with coarse patchy 
growths superimposed on fine groundmass. 
Shards gone. Hematite platelets.

Upper unit. Fine-grained devitrification and 
coarse patches sct>me glass shard ghosts left. 
Lots of hematite plates in groundmass.

Upper unit. Hematite plates in groundmass. 
Devitrification to granular texture. Ghost 
shards present.

Middle unit, 
spherulitic

Fine-grained granular and 
devitrification of groundmass

Middle unit. Mantled volcanic lithic 
fragment. Groundmass with very fine 
devitrification with good, glass-shard 
relics.

Middle unit.

Vitrophyre middle unit. Very fine grained 
devitrification with good shard texture 
preserved. Some <balcite in lithic fragments. 
Zeolites/clinoptiiolite in pockets.

Vitrophyre middle unit. Perlitic cracking in 
glass. Hornblende xenocrysts.

Lower unit. Plutonic granodiorite inclusion 
within lithic fragment.

PlutonicLower unit, 
within lithic 
groundmass cavities

fragment

Lower unit, 
groundmass.

Lower unit.

granodiorite inclusion 
Zeolite in

Clay alteration spots in
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Appendix IB continued 
Drill hole 
number.depth 
G3-1137

G3-1145.74

G3-1183.57 

G3-1221.76

G3-1231.08 

G3-1264.81

G3-1292.50

G3-1307.10

G3-1337.50

G3-1348.13

G3-1352.76

G3-1392.47

G3-1429.18

G3-1435.22

G3-1449.84

Additional data 

Lower unit.

Lowermost unit. Calcite alteration common, 
Granophyric texture. Xenocryst of quartz. 
Pyrite in veins in some lithics.

Lithic-poor top.

Upper unit, 
alteration.

Calcite and green-clay

Upper unit. Vapor-phase crystallization. 
Green-clay alteration, clays in veins.

Upper unit. Groundmass almost uniformly 
granular with green-clay alteration patches 
common. Pumice, shards preferentially 
altered to clay. Large calcite alteration 
spots. Zeolite alteration.

Upper unit. Calcite alteration. More 
extensive clay alteration in groundmass.

Middle unit. Clay alteration of groundmass 
common. Clay alteration of pumice pervasive, 
Quartz vein filling.

Middle unit. Clay alteration of groundmass 
common. Calcite altered areas.

Middle unit. Clay alteration in groundmass. 
Zeolitic alteration.

Lower unit. Zeolitic alteration. Calcite 
vein filling and alteration. One enormous 
lithic biases count.

Lower unit. Green-clay alteration extensive 
No sphene. Very altered.

Lower unit. Sericite on plagioclase. Rare 
calcite alteration. Common clay alteration. 
Pumice to clay. No sphene.

Lowermost unit. Lithic granitic plutonic. 
Calcite alteration common. Clay alteration 
abundant. Some pyrite. No sphene.

Lowermost unit. Plagioclase 
glomerophenocrysts. Clay abundant in 
groundmass. Calcite common in groundmass. 
Many sheared phenocrysts. No sphene.
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Appendix IB continued
Drill hole Additional data 
number.depth 
G3-1474.99

G3-1495.44

G3-1528.36

G4-107

G4-121.5

G4-148.4

G4-178.4

G4-220

G4-231

G4-236.5

G4-240.2

G4-243.6

G4-253

Lowermost unit. Pumice altered to clays. 
Pyrite disseminated in groundmass and pumice. 
Groundmass altered to clays. Calcite fairly 
abundant.

Older Tuffs. Clay and calcite alteration of 
groundmass. Pumice -> clay. No sphene.

Older Tuffs. Moderate clay alteration, 
calcite.

Rare

Potassium-feldspar resorption. Plagioclase 
altered. Pumice is devitrified. Iron oxides 
in matrix. Hornblende is oxidized.

Feldspar shows resorption. 
be xenocrysts.

Plagioclase could

Glassy: mafics altered to opaques + hematite. 
Sericite alteration. Phenocrysts are small 
and very sparse.

Opaques -> hematite. Plagioclase zoned and 
twinned. Argillic. Some of the crystals 
appear broken small comminuted crystals in 
groundmass. Some plagioclase phenocrysts are 
mantled by potassium feldspar.

Not an ash flow. Sericite alteration; some 
crystals are very resorbed, others are not. 
Biotite phenocrysts are kink-banded.

Large zircons. Sericite alteration. 
Feldspar phenocrysts are deeply embayed.

Hematite flakes ih plagioclase phenocrysts. 
Sericite alteration.

Tridymite-filled vesicles. Potassium 
feldspar occasionally mantles plagioclase.

Potassium feldspar and quartz resorbed. 
Colloform textureis of quartz (?) and 
potassium feldspar in vesicles. Potassium
feldspar mantles 
feldspar(?) and

plagioclase. Potassium 
quartz (?)  filled

microfractures criss-cross the thin
section. Biotite

Void spaces within 
staining. Some 
potassium-feldspa 
highly resorbed,
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is red, oxidized.

pumice. Heavy iron-oxide 
plagioclase phenocrysts have 
r rims. Some crystals are 
others are fresher.



Appendix IB continued
Drill hole Additional data
number.depth
G4-272.6A Tridymite and potassium feldspar in vesicles.

Potassium-feldpar rims on plagioclase 
phenocrysts. Shard texture totally obscured 
by devitrification. Sericite alteration. 
Some biotite has altered to white mica.

G4-272.6B Zeolitic.

G4-280.8 Biotite -> sericite + hematite. Heavy iron- 
oxide staining. Potassium feldspar resorbed, 
mantles plagioclase. Tridymite in vesicles. 
Sericite alteration.

G4-307.6 Biotite -> sericite + magnetite + hematite.
Tridymite and potassium feldspar vapor-phase 
minerals. Potassium feldspar occasionally 
mantles plagioclase. Clusters of opaques. 
Large zircons.

G4-383.3 Biotite -> sericite + magnetite + hematite.
Tridymite and other vapor-phase minerals. 
Sericite alteration in matrix. Plagioclase-> 
calcite. Potassium feldspar mantles 
plagioclase. Clusters of opaques. Heavy 
iron-oxide staining in matrix.

G4-416.2 Biotite -> sericite + hematite. Tridymite in
vesicles. Potassium feldspar mantles 
plagioclase; one sanidine phenocryst has a 
sodic rim. Sericite alteration. Abundant 
elliptical mineral-filled vesicles (25-30 
percent of rock).

G4-446.7 Opaques are altering to iron oxides. Biotite
-> sericite + iron oxides + opaques. 
Tridymite fills vesicles. Plagioclase is 
zoned with albite and carlsbad twinning. 
Potassium feldspar mantles plagioclase.

G4-500.9 Biotite -> sericite + magnetite + hematite.
Tridymite fills vesicles. Centers of 
plagioclase phenocrysts corroded. 
Plagioclase -> calcite. Spherulitic 
devitrification. Abundant elliptical to 
rounded mineral-filled vesicles (20-25 
percent of rock).

G4-625.7 Vesicles filled with tridymite, quartz, and
occasionally potassium feldspar. Local areas 
of microcracking with iron oxides or possibly 
pyrolusite. Several quartz- and sericite(?)- 
filled microfractures up to 1.4 mm wide. 
Sericite alteration. Spherulitic 
devitrification. Opaques are present.
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Appendix IB continued
Drill hole Additional data 
number.depth 
G4-694.8

G4-746.6

G4-817.3

G4-934.2

G4-934.2

G4-1026.0

G4-1089.0

G4-1117.8

Local iron-oxide stained microcracks. Voids 
in pumice filled with tridymite and potassium 
feldspar. Spherulitic devititrification.

Biotite -> white mica + opaques + hematite. 
Tridymite in vesicles. Potassium feldspar 
mantles plagioclase, but there is one 
plagioclase grain that has a potassium 
feldspar core. Sjpherulitic devitrification.

Biotite -> hematite + opaques. Vesicles are 
filled by tridymite, quartz, and potassium 
feldspar. Vapor-phase crystallization. 
Potassium feldspar mantles plagioclase. 
Lithics contain resorbed quartz phenocrysts.

Quartz-filled microfracture traverses thin 
section. Tridymite- or quartz- or potassium 
feldspar-filled vesicles. Potassium feldspar 
mantles plagioclase. Clusters of opaques 
(pyrolusite?) aroiund iron-oxide stained 
microcracks. Thejre are several other 
mineral-filled microfractutres in the thin 
section paralleling the major quartz-filled 
microfracture.

Count redone. Large potassium feldspar and 
quartz crystals iin vesicles. Potassium 
feldspar has albijte twinning as does 
plagioclase. The plagioclase has also taken 
on a pale yellow potassium stain. Extensive 
mineral-filled microfractures. Potassium 
feldspar mantles plagioclase.

Biotite -> sericite + opaques + hematite.
Tridymite, quartz
vesicles, 
out.

Quartz
, and potassium feldspar in 
-filled microfractures pinch

Minor, thin silica-filled microfractures. 
Zones of opaques and hematite flakes with 
iron-oxide filled microcracks. Tridymite, 
quartz, and potassium feldspar in vesicles 
Potassium feldspeir mantles plagioclase.

Silica-filled microfractures. Quartz- and 
potassium feldspctr-filled vesicles; little 
tridymite. Pota$sium feldspar mantles 
plagioclase.



Appendix IB continued
Drill hole Additional data 
number,depth 
G4-1190.1

G4-1244.3

G4-1281.9

G4-1296.3

G4-1330.7 

G4-1371.2

G4-1382.7 

G4-1390.2A

G4-1390.2B 

G4-1400.4A

G4-1400.4B

G4-1419.0

G4-1431.8

Quartz in matrix and microcracks that 
parallel compaction direction; these also 
cross phenocrysts. Tridymite- and potassium 
feldspar-filled vesicles. Myrmekitic 
intergrowth of potassium feldspar and quartz. 
Coarsely fibrous spherulitic devitrification.

Thin, silica-filled microfractures. Thin 
section incorporates a large lithic fragment. 
Local iron oxide-stained microcracks.

Thin, silica-filled microfractures. Iron 
oxide-stained microfractures. Opaques often 
have a radially microcrack system around 
them.

Sodic rim on potassium feldspar. Finely 
fibrous to spherulitic devitrification; 
shards are discernible. Potassium feldspar 
mantles plagioclase. Tridymite in vesicles. 
Quartz-filled (?) microfractures through 
matrix. Some sericite alteration.

Opaques are present magnetite(?). Perlitic 
cracking; very fine, thin micofractures.

Perlitic cracking. Abundant hematite in 
glassy matrix.

Zeolitic(?).

Glassy fragments and shards, zeolitic matrix, 
probably comminuted. Bad statistics.

Pumice shows some flattening. Sericite 
alteration.

Glassy but partially devitrified. Extensive 
open microfractures through thin section. 
Myrmekitic intergrowth.

Solid glass fragments and shards = 86 points 
of total count; voids =244 points. 
Argillic and zeolitic groundmass of shards 
and small pumice. Glass fragments appear 
plucked from cavities; therefore count is 
only approximated.

Tuffaceous Beds of Calico Hills, 
cracks in large glass fragments.

Perlitic

Some plagioclase corroded xenocrysts(?).
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Appendix IB continued 
Drill hole 
number.depth 
G4-1437.9

G4-1472.2A

G4-1472.2B

G4-1551.0

G4-1601.8 

G4-1685.0

G4-1761.8

G4-1779.6

G4-1817.8 

G4-1871.6

G4-1938.8

G4-1989.4

Additional data

Some sericite alteration. Unit seems to have 
many broken crystals and comminuted grains in 
matrix.

Sericite alteration. Some plagioclase grains 
are very corroded xenocrysts(?). Many small
comminuted grains in matrix.

Pumice = 1920 points of total count; voids = 
105 points; porous lithics = 149 points. 
Pumice appears (by birefringence) somewhat 
more argillic and zeolitic than interstitial 
shards and dust. Clinoptilolite growing in 
some cavities.

Some sericite alteration. One myrmekitic 
intergrowth of potassium feldspar and 
plagioclase phenocryst(?).

Quartz is resorbe<&.

Zeolitic(?). There is a lot of fine, 
comminuted material between the pumice and 
lithics this may be due to the proximity of 
the fault.

Biotite -> chlorite + sericite + magnetite. 
Potassium feldspajr and quartz resorbed. 
Sphene -> calcitel. Ragged stringers of 
opaques occur between the shards could be 
altered biotite.

Biotite -> chlorite + sericite + hematite. 
Sericite alteration. Pyroxene -> sericite + 
chlorite + hematite. Potassium feldspar 
often mantles plajgioclase.

Sericite alteration.

Sericite alteration, 
mantles plagioclase.

Potassium feldspar

Sericite + chlorite alteration in 
pseudomorphs. Potassium feldspar 
occasionally mantles plagioclase. Lithics
and pseudomorphs have iron-oxide aureoles.

Occasional sodic
Potassium feldspar and quartz resorbed.

rims on potassium feldspar
Red, needle-like alteration mineral 
(smectite?) scattered through rock.
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Appendix IB continued
Drill hole Additional data
number.depth
G4-2039.0 Zeolitic(?). A lot of comminuted grain

material between the pumice. Most mafics are 
oxidized. Potassium feldspar occasionally 
has sodic rims.

G4-2069.0A Zeolitic. Voids = 33 points of total count.

G4-2069.0B Potassium feldspar and quartz resorbed. A
few resorbed plagioclase xenocrysts(?).

G4-2089.9 Potassium feldspar and quartz resorbed.
Sericite alteration. Occasional plagioclase 
cores within potassium feldspar. Many 
plagioclase phenocrysts have sodic rims.

G4-2131.5 Vapor-phase crystallization; potassium
feldspar and tridymite in vesicles. 
Potassium feldspar and quartz resorbed. 
Potassium feldspar mantles plagioclase.

G4-2202.3 Biotite -> sericite + hematite. Potassium
feldspar and quartz resorbed. Sericite 
alteration.

G4-2226.7A Potassium feldspar and quartz resorbed.
Sericite alteration.

G4-2226.7B Black opaque matter in pumice, (may be
artificial ink), 84 points of total count; 
shards = 2678 points; cellular pumice = 2046 
points; voids = 119 points. Zeolite 
alteration mostly in shards. Pumice is 
mostly argillic. Quartz is wormy.

G4-2263.8 Sericite alteration. Occasional calcite in
plagioclase. Plagioclase is twinned, some 
have corroded centers. Finely fibrous 
devitrification in pumice to coarse 
devitrification in matrix. Abundant hematite 
flakes in matrix.

G4-2285.3 Sericite alteration. Some calcite alteration
of plagioclase centers of plagioclase 
phenocrysts corroded.

G4-2354.9A Biotite -> magnetite + hematite + sericite.
Two stages of biotite one is very altered  
some totally replaced to a pseudomorph stage 
 other is fresher, oxidized. Sericite 
alteration.

G4-2354.9B Wormy quartz. Pumice has flattening ratio >
5:1.
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Appendix IB continued
Drill hole Additional data 
number,depth
G4-2381.9 Potassium feldspar occasionally mantles

plagioclase.

G4-2423.3

G4-2516.8

G4-2533.8

G4-2551.6

G4-2598.8

G4-2665.8 

G4-2716.8

G4-2731.5

G4-2762.6

G4-2788.3 

G4-2825.0

Potassium feldspar and quartz resorbed. 
Coarse granophyric devtrification.

Coarse granophyric: devitrification. 
Potassium feldspar- and quartz devitrification 
products. Quartz resorbed. Sericite 
alteration. Phenbcrysts have authigenic 
overgrowths. Potassium feldspar mantles 
plagioclase.

Biotite -> magnetite. + hematite. Sericite 
alteration. Many plagioclase phenocrysts 
have corroded centers. Hornblende -> 
magnetite + hematite + sericite.

Flattened pumice, 
phenocrysts corroded 
groundmass.

Centers of plagioclase
Coarsely devitrified 

alteration.Sericite

Centers of plagioctlase phenocrysts are 
corroded. Calcite alteration, replacing 
plagioclase. Finely fibrous to spherulitic 
devitrification.

Minor calcite alteration in plagioclase.

Hematite flakes in plagioclase phenocrysts. 
Biotite flakes are kink-banded. Quartz and 
potassium feldspaf resorbed. Potassium 
feldspar occasion^ly mantles plagioclase. 
Biotite xenolith(?); graphic intergrowth with 
plagioclase. Some calcite(?) alteration of 
shards. Pyroxene -> chlorite(?) + sericite. 
Colloform textures within shards and 
vesicles.

Abundant hematite flakes, 
alteration.

Sericite

Ash fall. Biotite flakes have a subparallel 
orientation could indicate reworking. Minor 
calcite alteration. Many small comminuted 
crystals in matrix. Centers of plagioclase 
crystals corroded \.

Some plagioclase tenters are corroded.

Potassium feldspar and quartz resorbed. 
Plagioclase grains are very corroded and 
cracked.
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Appendix IB continued
Drill hole Additional data 
number.depth 
G4-2840.4

G4-2875.6A 

G4-2875.6B

G4-2964.3 

G4-3000.9

B1H-2371

B1H-2443

B1H-2465.3

B1H-2566.4

B1H-2731

Abundant hematite flakes in groundmass. 
Finely fibrous spherulitic devitrification 
in pumice. Shard outline in matrix obscured 
by coarser devitrification.

Quartz and potassium feldspar resorbed. 
Sericite alteration. Biotite -> opaques.

Spherulitic pumice = 446 points of total 
count; intermediate lava = 102 points; 
rhyolitic tuff = 173 points.

Quartz and potassium feldspar resorbed.

Biotite -> opaques + hematite. Sericite 
alteration. Spherulitic devitrification in 
pumice.

Thin section not stained. Quartz and 
potassium feldspar resorbed and embayed. 
Potassium feldspar mantles plagioclase. 
clay(?); iron-oxide alteration.

Some

B1H-2816

Thin section not stained. Microfault with 
gouge throughout the thin section. 
Plagioclase corroded and altered. Lithics 
are iron-oxide stained. Glomerocrysts of 
plagioclase.

Thin section not stained. Coarse 
devitrification minerals destroy shard 
structure. Calcite alteration, especially 
within plagioclase. Potassium feldspar and 
quartz resorbed. Plagioclase corroded and 
altered. Potassium feldspar mantles 
plagioclase.

Thin section not stained. Coarse 
devitrification minerals obscure shard 
texture. Calcite alteration. Apatites have 
a brownish tint in plane light. 
Glomerophenocrysts of plagioclase and 
biotite. Phenocrysts with overgrowths. 
Potassium feldspar and quartz resorbed. 
Plagioclase corroded and altered, especially 
by calcite.

Thin section not stained. Shards are altered 
to clay minerals. Potassium feldspar mantles 
plagioclase. Lithics altered to opaques and 
iron oxides.

Some calcite alteration. Zeolites(?).
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Appendix IB continued 
Drill hole 
number,depth 
B1H-2916.2

B1H-3027.1

B1H-3181.8

B1H-3198

B1H-3211

B1H-3277.7

B1H-3293.6

B1H-3296.5

B1H-3519.4

B1H-3999 

Cl-1315.0 

Cl-1327.3 

Cl-1522.3

Cl-1702.5

Cl-1878.2

Additional data

Potassium feldspar mantles plagioclase. 
Quartz resorbed. Some plagioclase centers 
corroded and altered.

Calcite alteration, especially after 
plagioclase.

Microfault with g6uge throughout thin 
section. Phenocrysts are embayed due to 
resorption. No sj>hene.

Calcite alteration, 
devitrification.

Spheroidal

Shards altered to clay. Calcite alteration 
and calcite-fillecfl microfractures.

Minor spherulitic devitrification. Zeolites 
common; clinoptilolite and (or) mordenite.

Microfaults with gouge material, 
and (or) chalcedony in vesicles, 
are embayed.

Opal(?) 
Phenocrysts

Zeolitic. Chalcedonic ash-flow tuff. 
Groundmass altered to chalcedony and 
clinptilolite/mordenite. Quartz slightly 
resorbed.

Argillized, calci^ized. Microfractures 
filled with calcilte. Quartz slightly 
resorbed.

Pumice argillized

Zeolites replaced shards.

Quartz slightly resorbed.

Zeolites replaced

shards. A lot of 
in matrix. Shard

shards.

Shard texture obscured. Zeolites replaced
comminuted crystal material 
outlines destroyed by

coarse devitrification. Plagioclase 
phenocrysts appeat totally altered and 
replaced; plagioqlase count probably too 
low.

areShard outlines 
phenocrysts appear 
altered and r< 
probably too low.

replaced

destroyed. Plagioclase 
to have been totally

Plagioclase count is

Biotite -> opaquets + iron oxide. Pyroxene -> 
opaques + iron oxiide. Phenocrysts resorbed.
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Appendix IB continued
Drill hole Additional data 
number,depth
Cl-2067.1 Zeolites(?). Calcite alteration.

opaques + iron oxides.
Biotite ->

Cl-2159.5

Cl-2347.9

Cl-2607.2

Cl-2785.4

Cl-2992.9

C2-1344.6

C2-1626.3

C2-1633.9

C2-1635.8

C2-1642.8

C2-1745.9

C2-1819.4

Minor calcite alteration. Potassium feldspar 
occasionally mantles plagioclase.

Plagioclase -> calcite. Calcite alteration 
in matrix also. Heavy iron-oxide staining. 
Sphene -> opaques + micaceous minerals. 
Hornblende -> opaques + micaceous minerals. 
Hornblende -> opaque + mica.

Extensive calcite alteration in 
pumice/matrix. Zeolites (?).

Potassium feldspar mantles plagioclase. 
Calcite replacing plagioclase in lithics. 
Comminuted material in matrix cannot see 
shard structure.

Calcite-lined microfractures. Calcite 
alteration. Zeolite replacement. Potassium 
feldspar mantles plagioclase.

Zeolite replacement of glass. Biotite -> 
hematite + leucoxene(?). Amorphous(?) silica 
fills vesicles or replaces shards.

Reworked tuff. Glass components difficult to 
separate from some matrix material. Glass 
components =625 points of total count.

Tuffaceous sandstone. Zeolitic alteration of 
glass fragments. Glass fragments = 1406 
points of total count.

Zeolite replacement of glass. Clay 
alteration. Pumice rich. Plagioclase 
corroded may be xenocrysts.

Reworked tuff. Biotite flakes are bent 
around lithics.

Coarse devitrification obscures shard 
texture. Calcite replaces plagioclase. 
Plagioclase grains very altered and corroded. 
Quartz and potassium feldspar resorbed. 
Biotite -> hematite + opaques.

Heavy iron-oxide staining, especially around 
pumice. Quartz and potassium feldspar 
resorbed. Plagioclase corroded.
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Appendix IB continued
Drill hole Additional data 
number,depth 
C2-2097

C2-2103.1

C2-2110.0

C2-2278.7

C2-2477.9

C2-2683.6

C2-2747.5

C2-2788.8

H3-1840 

H3-1930

H3-1980

H3-2060

Zeolites replaced shards. Lithics altered 
to hematite + opaques. Biotite -> hematite + 
opaques + plagioclase.

Lithic fragments altered to opaques. 
Zeolites replaced shards.

Zeolite and clay alteration of shards. 
Delicate shard structure preserved. Faintly 
laminated; fluvial reworking (?) or surge (?).

Coarsely devitrified. Calcite replacing 
plagioclase. Hornblende replaced by calcite, 
opaques, and white mica. Quartz resorbed.

Quartz resorbed. Plagioclase centers 
corroded. Potassium feldspar somewhat 
resorbed. Potassium feldspar and plagioclase 
zoned. Biotite oxidized and rimmed with 
opaques. Hornblende altered to opaques and 
micas. Vapor-phase crystallization. Quartz 
high for Bullfrog.

Heavy iron-oxide and (or) clay rims around 
the particles. Unit is distinguished by 
micrographic intergrowth fragments of 
plagioclase and quartz.

Calcite alteration of plagioclase.
Hematite (?) in matrix. Quartz and potassium
feldspar resorbed,

Microfractures filled with iron oxides. 
Pumice-rich with iron-oxide rims. Broken 
phenocrysts. Coarse devitrification products 
obscure shard texture.

Zeolite replaced Shards.

Count from bit cuttings. Zeolites replaced 
shards. Some plagioclase crystals contain 
mafic inclusions. Iron-oxide stained 
microcracks in phenocrysts.

Two phases of biotite one very pleochroic 
red and oxidized the other "normal" 
birefringence.

Clay minerals have replaced shards. Lithics 
are lava fragments with plagioclase laths and 
opaques.
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\ppendix IB continued
Drill hole Additional data 
number.depth 
H3-2230

H3-2300

H3-2360 

H3-3460

H3-3475

H3-3560

H3-3575

H3-3660

H4-1312

H4-1420

H4-1455

H4-1550

H4-1656

Count from bit cuttings. Spherulitic 
devitrification. Potassium feldspar mantles 
plagioclase. Lithics have silica and iron- 
oxide-filled microfractures.

Count from bit cuttings. Silica-filled and 
iron-oxide-lined microcracks. Potassium 
feldspar mantles plagioclase.

Potassium feldspar mantles plagioclase.

Thin section not stained. Count from bit 
cuttings. Zeolite replacing glass shards. 
Iron oxide, clay(?) alteration in matrix. 
Clay alteration rims around lithics and 
pumice.

Thin section not stained. Count from bit 
cuttings. Zeolites replaced glass shards. 
Clay with iron-oxide alteration rims around 
lithics and pumice.

Zeolites replaced shards. Pyrite in 
lithics. Calcite alteration.

Count from bit cuttings. Zeolites replacing 
shards. Calcite alteration. Pyrite in 
lithics. Some opal replaced quartz.

Count from bit cuttings. 
Zeolitic(?).

Calcite Alteration

Thin section not well stained. Clay 
alteration rims around tuff lithics. 
alteration. Zeolitic.

Calcite

Zeolites in voids and replacing shards. Open 
microfractures. Minor calcite alteration. 
Clay alteration halos around lithics. A lot 
of comminuted phenocryst material in matrix.

Biotite -> magnetite. Discontinous open 
microfractures. Zeolitic(?). Individual 
shards in matrix are indistinct.

Thin section not well stained. Clay 
alteration rims around plagioclase and 
lithics. Zeolitic(?). Cannot see individual 
crystals, but chip has waxy appearance.

Chlorite alteration of mafics and lithics. 
Minor calcite in voids (a great deal of void 
space). Vapor-phase crystallization in 
pumice.
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Appendix IB continued
Drill hole Additional data 
number.depth 
H4-1665

H4-1720

H4-1735

H4-1785

H4-1805

H4-2060

H4-2250

H4-2430

H4-2520

H5-1667

Coarse devitrification products have 
destroyed shard structures. Chlorite(?) 
alteration of mafics. Some plagioclase 
appears to be corroded xenocrysts.

Authigenic potassium feldspar overgrowth on 
feldspars. Potaslsium feldspar mantles 
plagioclase. Chlorite alteration of 
biotite(?) or another mafic. Potassium 
feldspar mantles plagioclase. Shard outlines 
destroyed by devitrification products.

Count made from fragments. Occasional iron 
oxide-stained microfractures in phenocrysts. 
Clusters of opaques manganese oxides (?). 
Potassium feldspar mantles plagioclase. 
NOTE: high phenooryst count compared to log. 
Shard outlines destroyed by devitrification 
products.

Count from two fragments. Vapor-phase 
crystallization in pumice. Devitrification 
has destroyed shard outlines. Clay rims

A few iron-oxide-stained 
NOTE: very high phenocryst

around pumice, 
microfractures.
count compared tc log.

Count made from fragments. Iron-oxide- 
stained microfractures. Vapor-phase 
crystallization in pumice.

Count made from fragments. Sodic(?) rims on 
potassium feldspcir. Zeolitic. Abundant 
small flakes of red-oxide mineral in matrix.

Count made from 
clay alteration

fragments. Zeolitic with 
on rims of shards.

Potassium feldspar mantles well 
developed, euhedral plagioclase phenocrysts 
Large zircons (0*14 mm) and apatites (0.15 
mm) .

Count made from 
alteration, 
ash-flow tuff 
resorbed. 
replacement of

Lithics 
fragments

Possibly

Smectite (?) alte 
iron oxide-lined

ssmall fragments. Clay
are iron oxide-stained

Phenocrysts are 
some zeolite (?)

shards

 ation. A few opaque and 
microfractures.

H5-1800 Glassy matrix; some clay alteration.



\ppendix IB continued
Drill hole Additional data 
number,depth
H5-1852 Count made from fragments. Glassy matrix

altered to clay mineral smectite (?).

H5-1917

H5-1960

H5-1966

H5-2020 

H5-2660

H5-2690

H5-2710

H5-2800

H5-3520

H5-3620

Banded ash-flow tuff and glass fragments. 
Thin section grades from clusters of coarse 
pumice and coarse-grained phenocrysts to fine 
layers of shards, phenocrysts, lithics, and 
pumice. Zeolites in pumice and pore spaces. 
Glassy matrix is devitrified.

Count made from fragments, 
around lithics.

Clay alteration

Large zircons up to 0.28 mm. Glass lithics 
with periitic cracks. Phenocrysts are 
resorbed. Some plagioclase grains may be 
xenocrysts.

No description.

Count made from small fragments. Shards 
larger in one fragment very small in 
another. Two of the fragments are zeolitic.

Potassium feldspar and quartz resorbed. 
Biotite -> hematite + opaques. Shards are 
partially altered to clay minerals. 
Potassium feldspar mantles plagioclase. Lava 
lithics consist of plagioclase and biotite 
laths.

Hematite rims around pumice. Clay 
alteration. Potassium feldspar mantles 
plagioclase. Potassium feldspar and quartz 
resorbed. Zeolitic(?).

Count made from large fragment. Large zircon 
up to 0.2 mm. Potassium feldspar and quartz 
resorbed.

Dacite lava. Relict perlitic cracking. 
Zeolitic. Large zircons, up to 0.15 mm. 
Glomerocrysts of mafics hornblende and 
biotite. Some hematite alteration along 
microfractures.

Dacite lava. Count made from fragments. 
Vitric, perlitic cracking in glassy matrix. 
Clay alteration smectite (?) along cracks. 
Hornblende fresher than in H5-3960. Minor 
calcite alteration, especially in 
plagioclase. Sericite alteration along 
perlitic cracks.
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Appendix IB continued
Drill hole Additional data 
number.depth 
H5-3960

H6-1165

H6-1380.6

H6-1426.3

H6-1510.1

H6-1517.3

H6-1672.3

H6-1838.2

H6-1920

H6-1950

H6-2051.4

H6-2130

Dacite lava. Count made from fragments. 
Zircons up to 0.15 mm. Minor calcite 
alteration. Parallel sets of microfractures 
filled with alteration products. Zeolitic. 
Hornblende is very altered to opaques and 
micaceous minerals.

Spherulitic. Parallel sets of silica-filled 
microfractures cross the thin section. 
Quartz- and tridytmite(?) -filled vesicles.

Broken, comminuted phenocrysts in matrix. 
Pumice is abundant.

Potassium feldspar occasionally mantles 
plagioclase. Pum|ice abundant.

Many small broken 
matrix.

phenocrysts in glassy

Collapsed pumice. Quartz and potassium 
feldspar resorbec(.

Siltstone contairis zircons. Potassium 
feldspar and quartz resorbed. Matrix has 
minute biotite(?) or leucite(?) flakes. 
Broken phenocrysts in matrix.

Biotite -> opaques + white mica. Hornblende 
-> opaques + whitie mica. Authigenic rims 
around feldspars. Lava lithic with 
plagioclase laths in matrix. Vapor-phase 
crystallization.

Count from rock fragments. Calcite 
alteration of plagioclase. Zircons up to 
0.14 mm. Hornblende replaced by white mica, 
opaques, and hematite. Quartz resorbed.

Count made from fragments. Potassium 
feldspar mantles plagioclase. Biotite -> 
magnetite + hematite. Phenocrysts are 
resorbed. Hornblende is replaced by opaques, 
hematite, and white mica.

Zircons up to 0. 
especially quart

6 mm. Phenocrysts, 
. resorbed.

Count made from fragments. Zircons up to 
0.14 mm. Biotite is oxidized. Potassium 
feldspar occasionally mantles plagioclase,
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Appendix IB continued 
Drill hole 
number.depth 
H6-2160

H6-2354.4

H6-2362

H6-2866

H6-3003

H6-3080

H6-3191.4

H6-3360

H6-3402.8

Additional data

Count made from fragments. Zeolitic(?). 
Phenocryst count is very high compared to 
log.

Vapor-phase crystallization in pumice. 
Potassium feldspar and plagioclase are zoned, 
show signs of resorption. Quartz is 
resorbed. Potassium feldspar mantles 
plagioclase. No sphene.

Potassium feldspar and quartz resorbed. No 
sphene. Vapor-phase crystallization in 
pumice.

Zeolitic. Sericitic(?) micaceous alteration 
in matrix. Quartz and potassium feldspar 
resorbed. Opaques -> hematite. No sphene 
observed.

Dacite lava. Hornblende is not totally 
replaced as it is deeper in the hole. Low 
birefringent mineral in cavities and matrix 
are zeolites. The zeolites have stained 
yellow due to high potassium content. 
Apatite crystals up to 0.14 mm. Clay 
minerals smectite(?). Opaques -> hematite. 
Biotite flakes oriented along plagioclase 
zones.

Dacite lava. Calcite alteration. Microlites 
in matrix. Microfractures common. Apatite 
crystals up to 0.14 mm. Hornblende replaced 
by iron oxide and silica. Biotite -> 
opaques.

Dacite lava. Calcite alteration. 
Plagioclase laths in matrix. Iron oxide- 
stained microfractures. Lithics finer 
grained than host rock, but same mineralogy.

Dacite lava. Count made from fragments. 
Perlitic cracking in glassy matrix. 
Hornblende and biotite oxidized red 
pleochroism. Silica-filled microfractures. 
Phenocrysts very broken up.

Dacite lava. Calcite pseudomorphs after 
hornblende with rims of opaques and iron 
oxides. Hematite alteration. Silica-filled, 
fine microfractures. Plagioclase resorbed.
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Appendix IB continued 
Drill hole 
number,depth 
H6-3550

H6-3605.7

H6-4001.9

J13-1883

J13-2011

J13-2132

J13-2183

J13-2382.5

J13-2532.1

J13-2684

J13-2685.2

J13-2843

J13-2998

J13-3005

J13-3030 

J13-3110 

J13-3150 

J13-3190

J13-3200

Additional data

Dacite lava. Calcite alteration. Sericite 
alteration in mafics. Calcite- and silica- 
filled microfractures. Plagioclase 
microlites in matrix. Hematite alteration; 
iron oxide-lined microfractutes. Quartz very 
resorbed.

Dacite lava. Per3jitic cracks in matrix. 
Fluid inclusions jjn plagioclase; zones 
outlined by glassy blebs. All minerals show 
a degree of resorption. Narrow fracture 
zones of crushed material. Biotite, 
hornblende, and plagioclase contain mineral 
inclusions. Plagioclase is strongly zoned 
with carlsbad and albite twinning.

Sericite alteration and some calcite in 
plagioclase. Vitfic.

Vapor-phase crystalization in pumice.

No quartz.

No description.

No description.

Quartz not wormy. Porous, argillized.

No description.

No description.

No description.

No description.

Lithic rich.

Quartz slightly rfesorbed. Argillized. 
Lithic rich.

Argillized, calcitized.

Argillized, calcitized.

Argillized, calcitized.

Argillized, calcijtized. Few, slightly 
flattened pumice.

Argillized, calcitized.
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Appendix IB continued
Drill hole Additional data 
number.depth 
J13-3246

J13-3290 

J13-3450

WT1-1682.4 

WT2-2054

WT2-2055.6 

WT3-1140.0

WT4-1571.3

WT6-320-330 

WT6-390-400

WT6-650-660

WT6-870-880

WT6-1251.1

Slightly welded (compacted) greenish altered 
tuff; calcite in groundmass and chlorite 
mineral.

Argillized and calcitized.

Quartz slightly resorbed. 
argillized.

Calcitized and

Potassium feldspar mantles plagioclase. 
Potassium feldspar and quartz resorbed. 
Clusters of iron oxide-lined microcracks.

Rutile(?) needles in plagioclase. Sphene 
rimmed with opaques. Large zircons (0.3 mm) 
and sphene (0.4 mm).

Possibly one small sphene pseudomorph(?). 
Some mafic pseudomorphs are hornblende.

Calcite alteration in plagioclase. Potassium 
feldspar occasionally mantles plagioclase. 
Hornblende replaced by iron oxide and 
calcite. Quartz-filled microfractures 
traverse matrix and phenocrysts. Lithics 
stained with iron oxide. Abundant quartz up 
to 2 mm in length in this section.

Zeolitic. Centers of plagioclase crystals 
dissolved out. Pumice altered to 
birefringent clays.

Perlitic cracks in glassy material.

Ash flow; contains glassy rhyolitic lava 
fragments. Lava fragments small, some 
unwelded. Potassium feldspar resorbed. K- 
stain did not take.

Rhyolitic Lava. Perlitic cracking glassy 
matrix with oxidized filling. Spherulitic 
devitrification. Fragments of banded 
devitrification layers between perlitic 
glassy layers. Zeolitic(?). Quartz 
resorbed.

Rhyolitic Lava. Filled perlitic cracks in 
matrix. Quartz resorbed. Plagioclase 
twinned. Staining did not take.

Rhyolitic Lava. Potassium feldspar mantles 
plagioclase. Potassium feldspar did not 
stain.
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Appendix IB continued 
Drill hole 
number.depth 
WT6-1255.1

WT7-1604.8

WT11-1442.8

WT12-1302.2

WT13-1151

WT14-1309.8

WT15-1355

WT15-1356.1

WT16-1090

WT16-1210

WT16-1290

WT16-1704

Additional data

Rhyolitic Lava(?). Zeolitic(?).
Potassium feldspar rims plagioclase. Quartz
and plagioclase resorbed. Stain did not
take.

Shard structure obscured by coarse 
devitrification. Calcite alteration. 
Zeolitic(?) . Vapc)>r-phase crystallization in 
pumice.

Shard structure obscured. Glomerocrysts with 
periitic cracks. Microfractures with 
alteration halos. Zeolitic.

Zeolites replaced shards. Lithics with iron- 
oxide stain. Glomerocrysts with inclusions. 
Opaque flecks pytolusite(?).

Extensive quartz-filled microfractures with 
hematite flakes. Plagioclase twinned and 
zoned. Quartz in,voids. Iron oxide in 
matrix and clays. Potassium feldspar mantles 
plagioclase in two grains.

Zeolite replacment. 
abundant pumice. ,

Shard texture obscured 

Spherulites. Silica-filled microfractures. 
Heavy iron-oxide (?) stain or clay 
alteration. Potassium feldspar mantles 
plagioclase (1 grain of plagioclase rimming 
potassium feldspar).

Silica-filled micirofractures. Quartz-filled 
vesicles. Iron oxide-stained microcracks.

More lava than 
clay alteration.

tuff. Perlitic cracks with 
Zeolitic.

Count from 
glass. Clay

fragments

Dense, perlitic 
alteration, 
flakes in matrix, 
microlites.

Zeolite

alteration
Zeolites replaced 

Perlitic cracking

cracking with clay
replacment. Hematite 

Zones of oriented

Perlitic cracking 
replacement of 
voids. Iron oxide 
oxide- and opaque

with alteration. Zeolite
Minor chalcedony in 

or clay alteration; iron- 
-lined microfractures.

glass
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Appendix IB continued
Drill hole Additional data
number,depth
WT16-1708.4 Zeolite replacement of glass. Remanent

perlitic cracking. Microfractures some 
lined with alteration minerals.

WT17-810 Count from bit cuttings. Silica in vesicles.
Opaque and iron-oxide-filled microcracks 1 
silica-filled fracture.

WT17-1100 Count from bit cuttings. Clay alteration
within pumice; lithic and pumice rich. 
Quartz resorbed.

WT17-1350 Count from fragments. Coarse devitrification
obscured shard texture. Lithics very fine 
grained; iron-oxide stained.

WT18-2037.4 Adularia rhombs in voids. Zeolitic. Pumice
altered to birefringent clays.
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APPENDIX 1C 

Locations of Yucca Mountain drill hole sample modes
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Appendix 1C

Drill hole 
number.depth

Gl-1561.8

Gl-1689.5

Gl-1811.7

Gl-1943.4

Gl-2009.8

Gl-2124.7

Gl-2231.0

Gl-2246.0

Gl-2300.4

Gl-2354.6

Gl-2397

Gl-2461.5

Gl-2470.6

Gl-2478.3

Gl-2507

Gl-2555

Gl-2594.2

Gl-2678.0

Gl-2772.6

Gl-2851.7

Gl-2868

Gl-2931.4

Gl-3013.9

Gl-3192.8

Drill hole name

USW G-l 

USW G-l 

USW G-l 

USW G-l 

USW G-l 

USW G-l 

USW G-l 

USW G-l 

USW G-l 

USW G-l 

USW G-l 

USW G-l 

USW G-l 

USW G-l 

USW G-l 

USW G-l 

USW G-l 

USW G-l 

USW G-l 

USW G-l 

USW G-l 

USW G-l 

USW G-l 

USW G-l
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Appendix 1C continued
Drill hole Drill hole 
number.depth
Gl-3196 USW G-l

Gl-3284.5 USW G-l

Gl-3515.1 USW G-l

Gl-3724.0 USW G-l

Gl-3908.2 USW G-l

Gl-3969 USW G-l

Gl-3992 USW G-l

Gl-4150.4 USW G-l

Gl-4222.1 USW G-l

Gl-4408 USW G-l

Gl-4471 USW G-l

Gl-4578.2 USW G-l

Gl-4758.4 USW G-l

Gl-4849.0 USW G-l

Gl-4917.0 USW G-l

Gl-4946.4 USW G-l

Gl-4969.0 USW G-l

Gl-5002.3 USW G-l

Gl-5045.0 USW G-l

Gl-5097.9 USW G-l

Gl-5115.5 USW G-l

Gl-5141.5 USW G-l

Gl-5142.2 USW G-l

Gl-5187.0 USW G-l

Gl-5265.6 USW G-l

Gl-5316.0 USW G-l

Gl-5322.0 USW G-l



Appendix 1C continued 
Drill hole 
number.depth 
Gl-5358.5

Gl-5373.7

Gl-5400.0

Gl-5416.6

Gl-5438.2

Gl-5454.1

Gl-5496.1

Gl-5517.3

Gl-5540.0

Gl-5558.7

Gl-5600.0

Gl-5642.0

Gl-5728.0

Gl-5841.0

Gl-5894.3

Gl-5929.8

Gl-5944.9

Gl-5980.0

Gl-5984.7

G2-769

G2-880

G2-1149

G2-1347.5

G2-1517.2

G2-1606.5

G2-1770

G2-1863.0

Drill hole name 

USW G-l 

USW G-l 

USW G-l 

USW G-l 

USW G-l 

USW G-l 

USW G-l 

USW G-l 

USW G-l 

USW G-l 

USW G-l 

USW G-l 

USW G-l 

USW G-l 

USW G-l 

USW G-l 

USW G-l 

USW G-l 

USW G-l 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2
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Appendix 1C continued 
Drill hole 
number.depth 
G2-2075.0

G2-2173

G2-2261

G2-2328

G2-2358

G2-2499.7

G2-2504

G2-2551

G2-2602.8

G2-2650

G2-2708

G2-2755.0

G2-2928.7

G2-3042

G2-3064

G2-3108.1

G2-3122.2

G2-3143.5

G2-3159.4

G2-3216.7

G2-3244.3

G2-3271

G2-3285

G2-3292.5

G2-3294.0

G2-3313.0

G2-3326.0

Drill hole nfeme 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 | 

USW G-2
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Appendix 1C continued 
Drill hole 
number,depth 
G2-3350.9

G2-3362.1

G2-3433.9

G2-3475

G2-3583.0

G2-3601

G2-3626

G2-3730.5

G2-3787.3

G2-3834

G2-3872.6

G2-3907.0

G2-4078

G2-4134.2

G2-4170.5

G2-4185.4

G2-4200.2

G2-4239.4

G2-4348.8

G2-4445.9

G2-4568.0

G2-4667.5

G2-4770.3

G2-4838

G2-4841.2

G2-5002.4

G2-5109.7

Drill hole name 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2 

USW G-2
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Appendix 1C continued i
Drill hole Drill hole name 
number.depth
G2-5195 USW G-2

G2-5210.5 USW G-2

G2-5230.0 USW G-2

G2-5318.8 USW G-2

G2-5403.0 USW G-2

G2-5490.0 USW G-2

G2-5591.2 USW G-2

G2-5661.0 USW G-2

G2-5663.4 USW G-2

G2-5670.2 USW G-2

G2-5690.6 USW G-2

G2-5783.0 USW G-2

G2-5923.2 USW G-2

G2-5945.8 USW G-2

G2-5986.9 USW G-2

G2-6005.6 USW G-2

GU3-11.66 USW GU-3

GU3-13.90 USW GU-3

GU3-23.89 USW GU-3

GU3-74.90 USW GU-3

GU3-92.56 USW GU-3

GU3-104.04 USW GU-3

GU3-108.59 USW GU-3

GU3-129.33 USW GU-3

GU3-131.27 USW GU-3

GU3-141.58 USW GU-3

GU3-160.23 USW GU-3



Appendix 1C continued 
Drill hole 
number,depth 
GU3-193.03

GU3-234.42

GU3-291.04

GU3-344.52

GU3-373.94

GU3-397.00

GU3-419.6

GU3-430.69

GU3-438.75

GU3-456.68

GU3-479.02

GU3-487.33

GU3-488.62

GU3-531.54

GU3-571.12

GU3-605.40

GU3-615.33

GU3-631.04

GU3-651.78

GU3-664.85

GU3-722.22

GU3-752.00

GU3-785.61

G3-800.77

G3-809.75

G3-822.60

G3-829.94

Drill hole name

USW GU-3

USW GU-3

USW GU-3

USW GU-3

USW GU-3

USW GU-3

USW GU-3

USW GU-3

USW GU-3

USW GU-3

USW GU-3

USW GU-3

USW GU-3

USW GU-3

USW GU-3

USW GU-3

USW GU-3

USW GU-3

USW GU-3

USW GU-3

USW GU-3

USW GU-3

USW GU-3

USW G-3

USW G-3

USW G-3

USW G-3
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Appendix 1C continued 
Drill hole 
number,depth 
G3-853.88

G3-873.82

G3-888.33

G3-928.22

G3-936.38

G3-948.90

G3-964.47

G3-983.28

G3-1019.14

G3-1049.00

G3-1059.30

G3-1122.49

G3-1137

G3-1145.74

G3-1183.57

G3-1221.76

G3-1231.08

G3-1264.81

G3-1292.50

G3-1307.10

G3-1337.50

G3-1348.13

G3-1352.76

G3-1392.47

G3-1429.18

G3-1435.22

G3-1449.84

Drill hole nkme 

USW G-3 

USW G-3 

USW G-3 

USW G-3 

USW G-3 

USW G-3 

USW G-3 

USW G-3 

USW G-3 

USW G-3 

USW G-3 

USW G-3 

USW G-3 

USW G-3 

USW G-3 

USW G-3 

USW G-3 

USW G-3 

USW G-3 

USW G-3 

USW G-3 

USW G-3 

USW G-3 

USW G-3 

USW G-3 

USW G-3 

USW G-3
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Appendix 1C continued 
Drill hole 
number,depth 
G3-1474.99

G3-1495.44

G3-1528.36

G4-107

G4-121.5

G4-148.4

G4-178.4

G4-220

G4-231

G4-236.5

G4-240.2

G4-243.6

G4-253

G4-272.6A

G4-272.6B

G4-280.8

G4-307.6

G4-383.3

G4-416.2

G4-446.7

G4-500.9

G4-625.7

G4-694.8

G4-746.6

G4-817.3

G4-934.2A

G4-934.2B

Drill hole name 

USW G-3 

USW G-3 

USW G-3 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4
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Appendix 1C continued 
Drill hole 
number.depth 
G4-1026.0

G4-1089.0

G4-1117.8

G4-1190.1

G4-1244.3

G4-1281.9

G4-1296.3

G4-1330.7

G4-1371.2

G4-1382.7

G4-1390.2A

G4-1390.2B

G4-1400.4A

G4-1400.4B

G4-1419.0

G4-1431.8

G4-1437.9

G4-1472.2A

G4-1472.2B

G4-1551.0

G4-1601.8

G4-1685.0

G4-1761.8

G4-1779.6

G4-1817.8

G4-1871.6

G4-1938.8

Drill hole nftme 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4
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Appendix 1C continued 
Drill hole 
number.depth 
G4-1989.4

G4-2039.0

G4-2069.0

G4-2069.0

G4-2089.9

G4-2131.5

G4-2202.3

G4-2226.7A

G4-2226.7B

G4-2263.8

G4-2285.3

G4-2354.9A

G4-2354.9B

G4-2381.9

G4-2423.3

G4-2516.8

G4-2533.8

G4-2551.6

G4-2598.8

G4-2665.8

G4-2716.8

G4-2731.5

G4-2762.6

G4-2788.3

G4-2825.0

G4-2840.4

G4-2875.6A

Drill hole name 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4 

USW G-4
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Appendix 1C continued 
Drill hole 
number.depth 
G4-2875.6B

G4-2964.3

G4-3000.9

B1H-2371

B1H-2443

B1H-2465.3

B1H-2566.4

B1H-2731

B1H-2816

B1H-2916.2

B1H-3027.1

B1H-3181.8

B1H-3198

B1H-3211

B1H-3277.7

B1H-3293.6

B1H-3296.5

B1H-3519.4

B1H-3999

Cl-1315.0

Cl-1327.3

Cl-1522.3

Cl-1702.5

Cl-1878.2

Cl-2067.1

Cl-2159.5

Cl-2347.9

Drill hole 

USW G-4 

USW-G-4 

USW G-4 

UE25bl-H 

UE25bl-H 

UE25bl-H 

UE25bl-H 

UE25bl-H 

UE25bl-H 

UE25bl-H 

UE25bl-H 

UE25bl-H 

UE25bl-H 

UE25bl-H 

UE25bl-H 

UE25bl-H 

UE25bl-H 

UE25bl-H 

UE25B1-H 

UE25 C#l 

UE25 C#l 

UE25 C#l 

UE25 C#l 

UE25 C#l 

UE25 C#l 

UE25 C#l 

UE25 C#l
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Appendix 1C continued 
Drill hole 
number,depth 
Cl-2607.2

Cl-2785.4

Cl-2992.9

C2-1344.6

C2-1626.3

C2-1633.9

C2-1635.8

C2-1642.8

C2-1745.9

C2-1819.4

C2-2097

C2-2103.1

C2-2110.0

C2-2278.7

C2-2477.9

C2-2683.6

C2-2747.5

C2-2788.8

H3-1840

H3-1930

H3-1980

H3-2060

H3-2230

H3-2300

H3-2360

H3-3460

H3-3475

Drill hole name 

UE25 C#l 

UE25 C#l 

UE25 C#l 

UE25 C#2 

UE25 C#2 

UE25 C#2 

UE25 C#2 

UE25 C#2 

UE25 C#2 

UE25 C#2 

UE25 C#2 

UE25 C#2 

UE25 C#2 

UE25 C#2 

UE25 C#2 

UE25 C#2 

UE25 C#2 

UE25 C#2 

USW H-3 

USW H-3 

USW H-3 

USW H-3 

USW H-3 

USW H-3 

USW H-3 

USW H-3 

USW H-3
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Appendix 1C continued 
Drill hole Drill hole
number . depth
H3-3560

H3-3575

H3-3660

H4-1312

H4-1420

H4-1455

H4-1550

H4-1656

H4-1665

H4-1720

H4-1735

H4-1785

H4-1805

H4-2060

H4-2250

H4-2430

H4-2520

H5-1667

H5-1800

H5-1852

H5-1917

H5-1960

H5-1966

H5-2020

H5-2660

H5-2690

H5-2710

                

USW H-3

USW H-3

USW H-3

USW H-4

USW H-4

USW H-4

USW H-4

USW H-4

USW H-4

USW H-4

USW H-4

USW H-4

USW H-4

USW H-4

USW H-4

USW H-4

USW H-4

USW H-5

USW H-5

USW H-5

USW H-5 '

USW H-5

USW H-5

USW H-5

USW H-5

USW H-5

USW H-5

90



Appendix 1C continued
Drill hole Drill hole name 
number,depth
H5-2800 USW H-5

H5-3520 USW H-5

H5-3620 USW H-5

H5-3960 USW H-5

H6-1165 USW H-6

H6-1380.6 USW H-6

H6-1426.3 USW H-6

H6-1510.1 USW H-6

H6-1517.3 USW H-6

H6-1672.3 USW H-6

H6-1838.2 USW H-6

H6-1920 USW H-6

H6-1950 USW H-6

H6-2051.4 USW H-6

H6-2130 USW H-6

H6-2160 USW H-6

H6-2354.4 USW H-6

H6-2362 USW H-6

H6-2866 USW H-6

H6-3003 USW H-6

H6-3080 USW H-6

H6-3191.4 USW H-6

H6-3360 USW H-6

H6-3402.8 USW H-6

H6-3550 USW H-6

H6-3605.7 USW H-6

H6-4001.9 USW H-6
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Appendix 1C continued
Drill hole 
number . depth
J13-1883

J13-2011

J13-2132

J13-2183

J13-2382.5

J13-2532.1

J13-2684

J13-2685.2

J13-2843

J13-2998

J13-3005

J13-3030

J13-3110

J13-3150

J13-3190

J13-3200

J13-3246

J13-3290

J13-3450

WT1-1682.4

WT2-2054

WT2-2055.6

WT3-1140.0

WT4-1571.3

WT6-320-330

WT6-390-400

WT6-650-660

Drill hole n^me

J-13

J-13

J-13

J-13

J-13

J-13

J-13

J-13

J-13

J-13

J-13

J-13

J-13

J-13

J-13

J-13

J-13

J-13

J-13

USW WT-1

USW WT-2

USW WT-2

UE-25 WT #3

UE-25 WT #4

UE-25 WT #6

UE-25 WT #6

UE-25 WT #6
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Appendix 1C continued
Drill hole Drill hole name 
number.depth
WT6-870-880 UE-25 WT #6

WT6-1251.1 UE-25 WT #6

WT6-1255.1 UE-25 WT #6

WT7-1604.8 USW WT-7

WT11-1442.8 USW WT-11

WT12-1302.2 UE-25 WT #12

WT13-1151 UE-25 WT #13

WT14-1309.8 UE-25 WT #14

WT15-1355 UE-25 WT #15

WT15-1356.1 UE-25 WT #15

WT16-1090 UE-25 WT #16

WT16-1210 UE-25 WT #16

WT16-1290 UE-25 WT #16

WT16-1704 UE-25 WT #16

WT16-1708.4 UE-25 WT #16

WT17-810 UE-25 WT #17

WT17-1100 UE-25 WT #17

WT17-1350 UE-25 WT #17

WT18-2037.4 UE-25 WT #18
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APPENDIX 2A

Nevada Test Site outcrop sample modes 
(Locality numbers, see pi. 1; explanation of symbols under Database Format, p. 8)
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C«IOJOCO»î C1NTO^CD COQ^NOQ^ViONCri inO^(n(M(MQ^O}N(Oin7Q}SpN*^QGDCOOinO}OOO 
 ^'- WNWWN'-t »^ »^ ^ftT oJ(T>Tfl)(t)«HNNW'-'»^fnN»^fflW»^'-i'^('lW

^NOsO (OCOsO NsDIO T (0 (Mf) CD CftOsOONNfl»HOCrtOOTO')-<sON-<^ri.sO

_J

KQC
00

oJV o
O.Q.Q -JO.

socn -* in

w tu
a 
o

ui 
o.

a. 

o

cut
8S
i in 

CCH
ui x i-

 H

?s
ft GC

n TJ
0. 0 

r^

A 7 

CC  

«fc W

8$

lOOOOOOOOOOOOOOOfMOmOCDOOOOOOOOOOOOOOOOOOOOO^-Cr.

Q.JO

h-h-Z Q

H-
R

a
H-

K

»
3 33
Q.OQQ

h- 1-
* 3 *

aoa . I .
3E3

I- H
  I- » h- 

Q HKI-HI-Q.Q
»H . . . . . »Q »HO 

3> 333333 »3»« 
0.3QaQQZZQ.3Q33

H » . »at- a>
. K Q Q Q     Q   » 
3 >*»33 >33 
ZH333QZ3OD

0.0. 0. l-l-l-
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

^ C 0

I I I I CO UQ LULL CD
QQXljO O O O O O O

sO sO sO NO O O D CD O Q
10 10 10 ID jQ 0 \D NO sO \3 sO '3 O T I T T I T V T GO I U. (0 Z
OOOO<MTT(OTIOTTTTTT^rgO)TIONO(V.O)Cr>^mmrf)(T)(t)fr)(T)m I CDWNN 

COOOOIIIIIIIIIIIIIIIIIIIIIINNrv-r^MVNNUlLlll 
fflffifflfflm C C ££ £E £ E£ £ £ £E£££ £ £ £E£ E I I I I I I I I H) ^ O O O

CCffl^OUIlLCDZ (M
<M«Nrg«N<M'

oo^rorofoofufhcbfnfnfhfnoinjffln)

99



o
 
o

R
p
p
e
n
d
i
 x
 
2
f
l
 
c
o
n
t
 i
 n
u
e
d

N
E
V
R
D
R
 
T
E
S
T
 
S
I
T
E
 
O
U
T
C
R
O
P
 
S
R
M
P
L
E
 
M
O
D
E
S

M
a
f
i
c
 
P
h
e
n
o
e
r
y
s
t
s

f
l
c
c
e
s
s
o
r
y
 
P
h
e
n
o
c
r
y
s
t
s

O
p
a
q
u
e
 
P
h
e
n
o
e
r
y
s
t
s

La
c: 2
3
2
4

2
4

2*
r«

2
5
2
5

2
5

2
5

2
5

2 
.

2
7
2
?

2
6
2
S
2
6
2
9

2
9

2
9
2
9
2
9
2
9
3
O

3
0
3
O
3
0
3
O

3
O

3
1

3
1
3
1

3
1
3
2

3
2

32
.

3
3
3
3
3
3

3
3

3
3

3
1
3
S

3£
.

3f
.

3
6

S
a
m
p
l
e
 

n
u
m
b
e
r

B
B
R
1

B
8
R
n
-
C
l
>

B
B
R
o

S
B
1

S
B
n

F
B
O
O
5
6
a
-
 1

F
B
O
O
5
6
a
-
2

F
B
O
O
5
6
b
-
l

F
B
O
O
5
6
b
-
2

T
M
-
2

T
M
-
4
b

T
M
-
4
c

S
M
-
3

S
M
-
4

S
M
-
5

R
M
-
4
6
O
O
B

R
M
-
4
6
O
O
C

R
M
-
4
6
O
O
D

R
M
-
4
6
O
O
E

R
M
-
4
6
O
O
F

R
M
-
4
6
O
O
G

M
M
-
1

M
M
-
2

M
M
-
3

M
M
-
4

M
M
-
5

M
M
-
6

M
M
-
7

M
M
-
8

M
M
-
 9

M
M
-
1
O

7
-
7
3
-
2
R

7
-
7
3
-
2
B

7
-
7
3
-
2
J

7
-
7
3
-
2
C

7
-
7
3
-
2
E

7
-
7
3
-
2
F

7
-
7
3
-
2
G

7
-
7
3
-
2
H

6
3
C
-
8

8
1
F
B
-
1
2

T
O
-
2
F

T
O
-
2
G

T
O
-
2
H

B
i
 

H
b

1
3
 
t
r

6 4
 

1
1 
t
r

t
r
4
 
t
r

3
 
t
r

2
8
 
t
r

1
5
 
t
r

t
r

t
r

2 1
2
2 7 1 2
 
t
r

2
 
t
r

3 1 2 <q 5 7 5 4 9 3 <3 7 3 1 3
1
O

2
1 8
3
9

C
x
 

P
x

1
t
r

1

t
r
t
r

8 9

t
r
2 1

t
r

1
t
r

t
r
3 2
1
0 1

t
r
t
r

1 4
11

t
r

t
r

O
x
 

fl
c 

O
t
h
e
r
 
M
a
f
 

M
a
f
i
c
 
S
p
 

s
i
z
e
 

C?
2>

 
(
m
m
)

8
.
2

t
r
 

2
.
9
 
t
r

3
.
5
 

1
0
.
5

1
.
3

1 
..
7

1
.
9

8
.
7

6
.
4

t
r
 

t
r
 

6
.
6 3
 
t
r

3
.
3
 
t
r

1
.
9
 
t
r

3
.
6
 
t
r

4
.
2

0
.
7

O
.
3

6
.
2

4
.
6

O
.
5
 
t
r

1
.
2
 
t
r

1
1
.
5

O
.
6 1

3
.
7

3
.
2

3
.
6
 
t
r

2
.
8
 

1
1
.
7
 

2
7
.
6
 
t
r

1
.
7

1
.
6

5
.
1

1
.
5
 

1
O
.
5
 
t
r

1
.
1
 
t
r

4
.
3
 

2
8
.
2
 
t
r

1 
O
.
I
 

2
.
6

9
.
2

3
.
5

t
r
 

4
.
4
 
t
r

t
r
 

6
.
1

fl
l

t
r

t
r

t
r

t
r

t
r
t
r

t
r
t
r

t
r

t
r
t
r

t
r

t
r

t
r

t
r
t
r

t
r

t
r
t
r

fl
p

t
r

t
r

t
r
t
r

t
r

2
6
3

t
r
t
r

t
r
t
r

t
r

t
r
t
r

t
r

t
r

t
r

Z
r
 

O
t
h
e
r

t
r

t
r

t
r
 

t
r

t
r
t
r

t
r
t
r

t
r
t
r
t
r

t
r

t
r
t
r

t
r

t
r

t
r
t
r
t
r

t
r

t
r

t
r 1
5

t
r

t
r
t
r

t
r
t
r

t
r

t
r
t
r

t
r
t
r

t
r
t
r

fl
ee
 
O
p
q 3 4

0
.
5
 

1 1 2 5 7 3

0
.
1

O
.
3
 

5 1
1
2 2

O
.
6
 

6 1 r
t
r

1 3
t
r

1 4
O
.
3
 

6
O
.
5
 

4 7 2 2 3
O
.
5
 

1 8
O
.
6
 

7
11
3 2

0
.
4

O
.
2

O
p
a
q
u
e
 

t
y
p
e

M
G
M
G

M
G

M
G
M
G

M
G

M
G

M
G

M
G

M
G

M
G
M
G

M
G

M
G
M
G

M
G

M
G

M
G

T
K
T

M
G

M
G
M
G

M
G

M
G

M
G

M
G
t
r

M
G
M
G

M
G
M
G

M
G

M
G
M
G

M
G

M
G

M
G
M
G

O
p
q
 

O
p
q
 

s
i
z
e
 
C?
>>
 

(
m
m
)

1
.
7

1
.
9

O
.
5

O
.
5

1
.
3

O
.
8

3
.
2

1
.
7

O
.
8

0
.
7

1.
 1

0
.
7

0
.
7

1
.
2

1
.
8

1
.
8

0
.
3

3.
 1

1
.
1 3

0
.
6

0
.
5

O
.
8

1
.
5

0
.
6

2
.
2

2
.
1

1
.
4

2
.
9

1.
 1

O
.
6

2
.
2

O
.
5

2
.
3

2
.
1

2
.
8 1

O
.
5

4
.
2 2

2
.
7

fl
na
 1 
y
s
t
 , 

d
a
t
e

F
M
B

F
M
B

F
M
B

F
M
B

F
M
B

F
M
B

F
M
B

F
M
B

F
M
B

F
M
B

F
M
B

F
M
B

F
M
B

F
M
B

F
M
B

F
M
B

F
M
B

F
M
B

F
M
B

F
M
B

F
M
B

F
M
B

F
M
B

F
M
B
-
8
1

J
T
O

J
T
O

J
T
O



fl
p

p
e
n

d
 i
 x

 
2
fl

 c
o

n
t 
i 
n

u
e

d
N

E
V

fl
D

R
 

T
E

S
T

 
S

IT
E

 
O

U
T

C
R

O
P

 
S

fl
M

P
L

E
 

M
O

O
E

S
F

e
ls

ie
 

P
h

e
n

o
c

r-
y

s
ts

L
o
c

3
6
3
6

3
6

3
6

3
6
3
6

3
6
3
6

3
7

3
7
3
7

3
7
3
7

3
7

3
7

3
7
3
7

3
7
3
8

3
8
3
8

3
8
3
8

3
8
3
8
3
8

3
8

3
8

3
8
3
8
3
8

3
8
3
8
3
9
3
9
3
9
3
9

3
9

4
0

4
O

4
1
4
2

4
2

4
2

S
a
m
p
l
e
 

n
u
m
b
e
r

TO
-4

fl
T
O
-
5
B

T
O
-
5
C

T
O
-
5
D

T
O
-
5
E

T
O
-
5
F

TO
-6

fl
T
O
-
6
B

T
O
-
4
2
H

T
O
-
4
2
J

T
O
-
4
2
K

T
O
-
4
2
P

T
O
-
4
2
R

T
O
-
4
2
S

T
O
-
4
2
T

T
O
-
4
3
H

T
O
-
4
3
B

T
O
-
4
3
C

J
D
-
1

J
D
-
5

J
D
-
1
 H
P

J
D
-
1
 1
 I
B

J
D
-
1
 1
1
C

J
D
-
1
 H
E

J
D
-
1
 1
 I
F

J
D
-
1
 1
1
6

J
D
-
1
1
2
H

J
D
-
1
1
2
B

J
D
-
1
1
2
C

J
D
-
1
1
2
D

J
D
-
1
1
2
E

J
D
-
1
1
2
F

J
D
-
1
 1
2
G

5
8
9
6
-
P
2

5
8
9
6
-
P
3

5
8
9
6
-
P
5

5
8
9
6
-
P
7

5
8
9
6
-
P
7
P

P
L
O
-
8
6
1
-
B
1

P
L
O
-
8
6
1
-
B
2

6
1
T
N
E
F

1
1
-
1
O
3
-
1
O
O
C

1
1
-
1
O
3
-
1
O
O
D

1
1
-
1
O
3
-
1
O
1
H

Fa
i,

 M
br

-

P
.
P
C

P
.
T
C

P
.
T
C

P
.
T
C

P
.
T
C

P
.
T
C

P
.
T
C

P
.
T
C

P.
 P
C

P.
 P
C

P.
 P
C

P
.
T
C

P
.
T
C

P
.
T
C

P
.
T
C

P
.
T
C

P
.
T
C

P
.
T
C

T
M
.
R
M

T
M
,
R
M

T
M
.
R
M

T
M
.
R
M

T
M
.
R
M

T
M
.
R
M

TM
.f

lT
TM

.f
lT

P
.
T
C

P
,
T
C

P
.
T
C

P
.
T
C

P
.
T
C

P
.
T
C

P
.
T
C

P
,
T
P
P

P
.
T
P
P

P
.
T
P
P

P
.
T
P
P

P
,
T
P
P

T
M
.
R
M

T
M
.
R
M

T
M
.
R
M

P
.
T
C

P
,
T
C

T
M
.
R
M

R
o
c
k
 

fl
g 

t
y
p
e
 

Cm
.

W
.
D

W
.
D

D
U
.
O

D
W
,
D

D
W
.
D

D
N
.
D

D
W
.
O

D
N
.
D

P
N
.
D

N
.
D

N
-
P
W
.
D

N
N
W
.
O

D
N
,
D

N
.
D

P
W
W
.
O

W
.
D

D
N
.
O

P
N
N
.
D

D
W
.
O

D
W
.
D

N
.
D

P
W
.
D

P
W
,
D

W W
.
D

W
.
D

W
.
D

N
.
D

D
N
.
O

P
W
.
D

N
W
N
N
.
D
.
T

P
N
.
D
.
T

D
N
.
D
.
T

N
N

N
N
M
-
D
W
.
T
.
V

W
,
D

P
W
.
D

N
N

e
 

P
t
s
 

L
i
t
h
 

L
i
t
h
i
c
 

y.
 )
 
c
t
d
 

d 
<t

) 
t
y
p
e

2
9
7
4

2
5
7
6

2
8
7
6

2
9
8
5

2
8
6
8

2
8
6
5

1
9
3
O

2
3
9
4

2
1
2
O

2
0
3
3

4
3
4
6

5
5
4
4

7
2
7
6

1
9
2
6

1
4
1
4

4
0
7
4

4
2
8
O

2
7
4
4

3
1
O
5

6
1
O
4

3
5
O
2

4
6
3
5

4
2
5
3

3
9
5
9

4
3
6
O
 

P
I
.
 M
L

1
1
4
4
 

P
I

4
4
1
O

7
2
4
5

2
3
7
8

6
3
8
6

6
0
7
7

2
3
4
6

4
1
3
4

3
7
5
O
 

D
T

3
7
6
O

1
5
1
O
 

1
.
3

3
8
5
O
 

4
 
D
T

2
3
3
6

1
9
2
7

1
2
5
O

3
4
3
O
 

D
T

3
7
4
O

3
3
3
7

2
1
O
O

P
h
e
n
 

C
r
O

7.
 1

0
.
9

2
.
4

1
.
9

1
.
4

1
O
.
5

1
O
.
7

1
5
.
7

9
.
7

1
1
.
9

7
.
3

1
.
3 3

2
3
.
4

1
5
.
8

1
.
7

4
.
9

1
1
.
2

1
3
.
2

4
.
9

8
.
6 9

9
.
5

1O
. 

1 6
1
5

2
.
6

1
.
8

8
.
7

3
.
2

3
.
8 1
3

7
.
4

3
.
7

3
.
1

7
.
5 1
5

2
9
.
3

1
7
.
8

5
.
5

4
.
5

9
.
5

Q
t
z

2. O. 2.

3
8
.

15
.

3
6
.

3
8
.

4
3
.

3
7
.

12
.

4
1
.

5
7
.

t
r
t
r
O. 2. 4. 12
.

3
4
.

]

4 2 8 8 6 2 4 5 8 4 7 4 2 2 3 1 2 7 2

fl
K-

F 
!

4
6
.
2
8
7
8
8

9
5
9
7

8
3
.
 1

9
O
.
3

7
9
.
8

4
8
.
3

4
2
.
3

4
6
.
7
9
2

9
4
.
9

8
1
.
6

7
7
.
7
9
0

7
9
.
6

8
6
.
3

4
1
.
 1

6
5
.
2

4
5
.
 1

4
4
.
7
3
7

4
2
.
 1

7
6
.
9

5
3
.
 1 9
8

9
6
.
2

9
O
.
8

9
6
.
5

9
2
.
1

8
4
.
5
8
4

3
9
.
3

8
6
.
 1 9
2

9
O
.
5

7
O
.
9

4
O
.
8

4
2
.
6

4
3
.
 1

9
6
.
 1

9
4
.
7

5
2
.
8

P
l
a
g

4
4
.
3 4 3 2 8

6
.
3

1
4
.
3

4
1
.
5

4
4
.
4

4
2
.
6

1
.
4

0
.
9

1
2
.
2

1
2
.
9 4

1
O
.
4

8
.
1

1
8
.
3

1
3
.
2

1
7
.
2

1
5
.
3
1
7

1
7
.
5

6
.
9

4
.
4

tr
-

tr
-
1
.
9

1
.
4

8
.
6

6
.
5

3
9
.
3

1
1
.
2 5

4
.
1

2
2
.
4

4
6
.
8

4
4
.
5

3
5
.
2

1
.
3

1
2
.
1

P
l
a
g
 

c
o
m
p

f
l
N
3
8
-
6
O

f
l
N
2
5
-
3
O

f
l
N
2
7
-
3
5

fl
nl
S

fl
n2

O7
fl
n3
7

fl
n3
5

f
l
n
!
5
-
2
O

fl
n2

O+

f
l
N
1
5
-
2
O

f
l
N
3
O
-
3
5

f
l
n
3
O
-
3
5
.
r
.
 i
.

f
l
N
2
0
-
3
O

R
N
3
5
-
2
5

f
l
n
2
O
-
2
5

fl
n3

O

F
e
l
s
 

s
i
z
e
 

(n
un
)

1
.
2

2
.
5 6 2

3
.
5



f
l
p
p
e
n
d
i
x
 
2
f
l
 
c
o
n
t
i
n
u
e
d

N
E
V
R
D
R
 
T
E
S
T
 
S
I
T
E
 
O
U
T
C
R
O
P
 
S
H
M
P
L
E
 
M
O
D
E
S

M
a
f
i
c
 
P
h
e
n
o
e
i
-
y
s
t
s

f
l
o
c
e
s
s
o
r
y
 
P
h
e
n
o
c
r
y
s
t
s

O
p
a
q
u
e
 
P
h
e
n
o
e
r
y
s
t
s

L
o
c

3
6
 

3
6
 

3
6
 

3
6
 

3
6
3
6

3
6

3
6

3
7
3
7

3
7
3
7
3
7
3
7

3
7
3
7

3
7
3
7
3
8
3
8

3
8

38
^

3
8
3
8

3
8
3
8

3
8
3
8
3
8
3
8

3
8
3
8
3
8
3
9
3
9

3
9

3
9

3
9
4
O

4
O

4
1
4
2
4
2
4
2

S
a
m
p
l
e
 

B
i
 

H
b
 

C
x
 

P
x
 

O
x
 

H
e
 

O
t
h
e
r
 
M
a
f
 

M
a
f
i
c
 

n
u
m
b
e
r
 

s
i
z
e
 

<
2
>
 

C
m
m
)

T
O
-
4
H
 

t
r
 

T
O
-
5
B
 

t
r
 

T
O
-
5
C
 

t
r
 

t
r
 

T
O
-
5
D
 

t
r
 

T
O
-
5
E
 

t
r

T
O
-
5
F
 

t
r

T
O
-
6
R

T
O
-
6
B

T
O
-
4
2
H

T
O
-
4
2
J

T
O
-
4
2
K

T
O
-
4
2
P

T
O
-
4
2
R

T
O
-
4
2
S

T
O
-
4
2
T

T
O
-
4
3
H

T
O
-
4
3
B

T
O
-
4
3
C

J
D
-
1

J
D
-
5

J
D
-
l
l
l
f
l
 

t
r

J
O
 
 1
 1
 1
6

J
D
-
1
 1
1
C

J
D
-
1
 H
E

J
D
-
1
 1
 I
F

J
D
-
1
 1
1
6

J
D
-
1
1
2
R
 

t
r

J
D
-
1
1
2
B
 

t
r

J
D
-
1
1
2
C

J
D
-
1
1
2
D
 

t
r

J
D
-
1
1
2
E
 

t
r

J
D
-
1
1
2
F

J
D
-
1
 1
2
6

5
8
9
6
-
P
2
 

4
5
8
9
6
-
P
3
 

1 
1

5
8
9
6
-
P
5
 

4
5
8
9
6
-
P
7
 

8
 

1
5
8
9
6
-
P
7
P
 

1
7
 

1
5

P
L
O
-
8
6
1
-
B
1
 

2
9
 

6
P
L
O
-
8
6
1
-
B
2
 

1
8
 

3
6
1
T
N
E
F
 

3
9
 

1 
8
 

3
1
1
-
1
O
3
-
1
O
O
C

1
1
-
1
O
3
-
1
O
O
D

1
1
-
1
O
3
-
1
O
1
R
 

t
r

3. 2.

t
r
 

5. 7. 2. 1. 4
. 8. 5. 3. 2.

t
r
 

O. Q. 1. 1.

t
r
 

O. 0. 1. 3. 1. 4.
0
.
7
 

2.
1
.
2
 

O.
0
.
9

6
1
2
.

1 
4.

1
2
 

7.
6
 

6. 8. 2. 3.
t
r

8 7 1 3 9 4 6 7 4 5 5 5 2 2 1 9 6 2 8 7 2 9 9 5 4 3 4 5 5 9 9 2 6 7 3 8 4 4 3

S
p
 

fl
l

t
r
 

t
r

t
r
 

t
r

t
r

t
r
t
r
 

t
r

t
r

t
r
 

t
r

t
r 2
1
 

1
t
r
 

t
r

t
r

t
r

4
 
t
r

3
t
r
 

t
r

t
r
 

t
r

t
r

t
r

fl
p

t
r

t
r

t
r

t
r
t
r
4

t
r

t
r
t
r
t
r

t
r

t
r

t
r
t
r

t
r

t
r
t
r

t
r
t
r

3
t
r
t
r

t
r
t
r

t
r

Z
r
 

O
t
h

t
r
 

t
r

t
r

t
r

t
r
 

t
r

t
r 1
0

t
r

t
r
t
r
 

t
r

t
r

t
r
t
r

t
r
t
r

t
r
t
r

t
r
t
r
t
r

t
r
t
r

t
r
t
r

1 1
t
r

t
r

t
r

t
r
t
r
 

t
r

t
r

e
r
 

fl
ee

O. O. 1. 1. 0. O. 0. 0.

1 5 8 6 9 2 1 3 4 7
0
.
8

O. 1. 0. 0.

2
 

O.

5 4 7 3 4

O
p
q
 
O
p
a
q
u
e
 

O
p
q
 

t
y
p
e
 

s
i
z
e
 

C
m
m
)

M
G
 

M
G
 

M
G
 

M
G
 

M
G

M
G

M
G
M
G
M
G

M
G

M
G
M
G
M
G

M
G

M
G

t
r
 

M
G
M
G

M
G
M
G
.
H
M

M
G

M
G
M
G
M
G

M
G

t
r
 

M
G

t
r
 

M
G

M
G
M
G
M
G

M
G
.
H
M

M
G
M
G

1 2 2
 

0
.
5

1
4
 

O
.
5

1
4

1
2 6 4

M
G
M
G

M
G

O
p
q

3
.
3
 

9 7
 
3
 

3
4
.
7 2

1
.
9

2
.
4

3
.
3

1
.
9

4.
 1

0
.
9

1
.
6

O
.
9

3
.
8

2
.
3

0
.
9

2
.
6

0
.
6

1
.
2

0
.
5

1
.
2

1
.
2

1
.
5

3
.
4

O
.
5

2
.
8

1
.
3

2
.
6

0
.
7

1
.
7

0
.
5

2
.
4

2.
 1

2
.
5

1
.
9

0
.
6

1
.
5

0
.
7 1

f
l
n
a
l
y
s
t
.
 

d
a
t
e

J
T
O
 

J
T
O
 

J
T
O
 

J
T
O
 

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

F
M
B

F
M
B

F
M
B



R
p
p
e
n
d
i
x
 
2
R
 
c
o
n
t
i
n
u
e
d

N
E
V
R
D
R
 
T
E
S
T
 
S
I
T
E
 
O
U
T
C
R
O
P
 
S
H
M
P
L
E
 
M
O
D
E
S

F
e
 1
 s
 i
 c
 
P
h
e
n
o
c
r
y
s
t
s

L
o
c

4
2
 

4
2

4
2
4
2

4
2

4
2

4
2
4
2

4
3
4
4

4
4

4
4
4
4
4
4
4
4

4
4
4
5
4
6
4
6

4
6

4
6
4
6

4
7
4
7

4
7

4
7
4
7

4
8
4
8

4
8
4
8

4
8
4
8

4
9
4
9
4
9

4
9
4
9

4
9
4
9
S
O

5
1
5
2
5
2

S
a
m
p
 1
 e
 

n
u
m
b
e
r

1
1
-
1
O
3
-
1
O
1
B
 

1
1
-
1
O
3
-
1
O
1
C

1
1
-
1
O
3
-
1
O
1
D

1
1
-
1
0
3
-
1
0
2
R

1
1
-
1
O
3
-
1
O
2
B

1
1
-
1
0
3
-
1
0
2
C

1
1
-
1
O
3
-
1
O
2
D

1
1
-
1
O
3
-
1
O
2
E

S
C
-
2
R

S
C
-
4
R

S
C
-
4
B

S
C
-
4
C

S
C
-
4
D

S
C
-
4
E

S
C
-
4
F

S
C
-
4
G

S
C
-
4
H

B
D
-
1

B
D
-
2

B
D
-
3

B
D
-
4

B
D
-
5

W
H
-
1
J

W
H
-
1
N

W
H
-
1
P

W
H
-
1
R

W
H
-
1
S

W
H
-
1
E

W
H
-
1
F

W
H
-
1
G

W
H
-
1
H

W
H
-
1
M

W
H
-
1
V

O
-
4
1
1

O
-
4
1
4

O
-
4
1
5

O
-
4
1
6

0
-
4
1
7

O
-
4
1
8

O
-
4
1
9

T
M
5
8
8
8
B

T
M
5
8
8
8
C

T
M
6
0
8
9
B

T
M
6
1
8
5
G

F
m
,

T
M
,
 

T
M
,

T
M
,

T
M
,

T
M
,

T
M
,

T
M
,

T
M
,

Mb
r-

R
M
 

R
M
R
M
R
M

R
M
R
M

R
T

R
T

P
,
P
C

T
M
,

T
M
,

T
M
,

T
M
,

T
M
,

T
M
,

T
M
,

T
M
,

T
M
,

T
M
,

T
M
,

T
M
,

T
M
,

T
M
,

T
M
,

T
M
.

T
M
,

T
M
,

T
M
,

T
M
,

T
M
,

T
M
,

T
M
,

T
M
,

T
M
,

T
M
,

T
M
,

T
M
,

T
M
,

T
M
,

T
M
,

T
M
,

T
M
,

T
M
,

T
M
,

R
M
R
M
R
T
R
T

R
T

R
T
R
T
R
T
R
M

R
M

R
M

R
T
R
T
R
T

R
T

R
T

R
T
R
T

R
M
R
M

R
M
R
M

R
M

R
M
R
M
R
T
R
T
R
T
R
T

R
T
R
T
R
M

R
T
R
M
R
M

R
o
c
k
 

t
y
p
e

P
W
,
D
 

P
W

W
,
D

P
W
,
D

W
,
D

P
W
,
D

P
W
,
D

W
,
D

M
W
,
T

D
U
,
D

W
,
D

D
W
,
 V

D
W
,
D

P
W
,
D

D
M
,
 V

D
W
,
D

D
W
,
D

N
W
,
T

P
W
,
D
,
T

N
W
,
T

P
W
,
D
,
T

M
W
,
D
,
T

D
W
.
V

D
W
,
D

W
,
D

D
W
,
 V

P
W
N
-
P
W
.
D

D
W
,
0

D
W
,
O

P
W
,
D

N
W
P
W
,
D

W
,
D

P
W
,
T

W
,
D

D
W
,
D

D
W
,
D

D
W
,
D

W
,
D

T T T

R
g
e
 

P
t
s
 

L
i
t
h
 

L
i
t
h
i
c
 

C
m
.
y
.
)
 
c
t
d
 

C
?
O
 

t
y
p
e

2
1
8
O
 

2
9
6
7

4
2
8
O

3
9
2
0

2
7
O
O

4
2
8
0

3
1
6
1
 

P
I

2
4
7
5
 

P
I

2
7
7
O
 

2
.
2

2
7
6
O

2
3
0
O

1
7
4
8
 

P
I

1
O
5
6

2
4
1
8

1
O
1
2
 

P
I

1
7
4
6
 

P
I

1
5
4
7

3
6
O
O
 

O
.
5
 
P
O
,
M
L
,
D
T

3
3
6
O
 

O
.
4
 
D
T
.
P
I

3
5
2
O
 

2
.
1
 
D
T
»
R
T

3
2
4
O
 

3
.
8
 
M
U
.
S
I

3
5
4
O
 

2
.
2
 
M
L

2
4
9
2

2
9
4
5

1
1
2
8

1
9
3
8

2
5
3
8

3
3
3
3

1
9
8
O

2
6
7
3

2
1
2
1

4
O
O
O

2
9
1
2

3
4
6
4

6
5
1
O
 

P
I

W
W
T

3
6
5
3
 

P
S

3
6
8
6
 

P
I

3
4
2
1

2
6
3
4

4
3
O
O

1
O
8
O
 

O
.
I

3
1
0
3

1
1
5
0
 

0
.
7

1
O
1
2

P
h
e
n

1
1
.
9
 

1
O
.
5

5
.
8 7

2
2
.
4

9
.
7

1
2
.
7

1
2
.
3

1
1
.
5

1
4
.
8

1
7
.
1

2
9
.
7

2
8
.
5

1
2
.
5

3
1
.
 1

2
3
.
7
2
2

8
.
2

8
.
8

1
3
.
6

1
1
.
1

1
1
.
3

2
5
.
7

2
0
.
5

2
8
.
5

2
6
.
4
2
O

9
.
7

1
5
.
6

1
4
.
1 1
9

4
.
4

1
2
.
2

1
4
.
9

4
.
8

11
. 

1
1
4

15
. 

1
2
7
.
4

1
4
-
2

1
2
.
7

1
3
.
8

1
9
.
8

Q
t
z

5
3
.
8
 

3
2
.
8

3
4
.
8

3
.
1 2
4

2
7
.
8
3
6

4
2

4
7
.
9

3
7
.
7

6
.
2

6
.
6

2
3
.
 1

8
.
6 9

1
O
.
3

4
0
.
7

4
2
.
3

2
3
.
2

3
O
.
2

2
3
.
8

5
.
1

2
O
.
 3

1
6
.
2

1
0
.
4

6
.
7

4
8
.
 1

4
1
.
1

3
9
.
4

4
O
.
4

4
1
.
5

1
9
.
8

2
4
.
7

3
2
.
 1

3
6
.
1

4
3
.
8

1
4
.
6

1
2
.
2

1
4
.
6

4
4
.
 1

3
9
.
 1

3
3
.
3

3
3
.
8

R
K
-
F

3
1
.
2
 

5
4
.
8

3
8
.
8

4
4
.
4

4
5
.
5

2
8
.
1

5
6
.
8

5
4
.
1

5
5
.
6

3
6
.
7

3
9
.
7

7
8
.
2

7
1
.
1

4
5
.
5

7
1
.
4
7
6

5
3
.
8

4
5
.
8

3
1
.
3

S
O
.
 2

6
5
.
9

6
4
.
7

7
9
.
 1

5
O
.
8

5
7
.
3

7
6
.
3
7
8

3
5
.
 1

4
2
.
7
4
6

3
3
.
5
4
8

4
4
.
4

4
6
.
4

5
2
.
8

5
8
.
9

5
O
.
2

6
4
.
 1 6
4

4
6
.
6

5
4
.
3

5
6
.
8
6
3

4
6
.
9

P
l
a
g

1
4
.
6
 

1
1
.
8

2
5
.
2

2
2
.
5

2
4
.
8

3
7
.
4

3
.
2

3
.
3

3
7
.
 1

1
3
.
2

1
9
.
7

1
0
.
4

1
5
.
6

2
5
.
 1 1
4

1
O
.
9

2
5

1
2
.
5

2
5
.
3

2
4
.
4

1.
 1

8
.
4

7
.
2

2
2
.
8

2
1
.
8

8
.
8

1
2
.
2

1
4
.
3

1
5
.
5 1
3

2
5
.
1

1
O
.
5

2
7
.
7

2
5

9
.
3 2

4
.
7

17
. 

1
2
0
.
4

3
2
.
2

0
.
7

3
.
2

1
.
4

18
. 

1

P
l
a
g
 

c
o
m
p

R
n
2
O

R
n
2
7
+
/
-

R
n
2
4
+
/
-
5

R
n
2
7
-
3
2

R
n
3
2
-
4
5

R
n
3
8
+
/
-
5

R
n
4
5
+
/
-
l
O
7

R
n
4
O
+
/
-
5

R
n
3
7
+
/
-
l
O

R
n
4
4
+
/
-
5

R
n
3
2

R
n
3
O
+
/
-
4

R
n
3
3
+
/
-
5

R
n
4
O

R
n
l
3
-
1
4

H
n
l
6

Rn
8-

i-
/-

3

R
n
2
5
+
/
-
5
?

R
n
2
5
?

R
n
l
7
-
2
O

R
n
4
O

R
n
4
O

R
n
4
O

F
e
l
s
 

s
i
z
e
 

(n
un

)

1
.
5 2 2 3 2



R
p
p
e
n
d
 i
 x
 
2
R
 
c
o
n
t
 i
 n
u
e
d

N
E
V
R
O
R
 
T
E
S
T
 
S
I
T
E
 
O
U
T
C
R
O
P
 
S
R
M
P
L
E
 
M
O
O
E
S

M
a
f
 i
 c
 
P
h
e
n
o
e
r
y
s
t
s

R
c
c
e
s
s
o
r
y
 
P
h
e
n
o
e
r
y
s
t
s

O
p
a
q
u
e
 
P
h
e
n
o
e
r
y
s
t
s

L
o
c

4
2
 

4
2
 

4
2
 

4
2
 

4
2

4
2
4
3

4
4
4
4

4
4
4
4

4
4
4
4

4
4

4
5
4
6
4
6

4
6
4
6

*t
p

4
7

4
7
4
7
4
7
4
7
4
8
4
8
4
8
4
8
4
8
4
8
4
9
4
9

4
9
4
9
4
9

4
9
4
9
5
0

5
1
5
2

5
2

S
a
m
p
 1
 e
 

n
u
m
b
e
r

1
1
-
1
O
3
-
1
O
1
B
 

1
1
-
1
O
3
-
1
0
1
C
 

1
1
-
1
O
3
-
1
O
1
O
 

1
1
-
1
0
3
-
1
0
2
R
 

1
1
-
1
0
3
-
1
0
2
B
 

1
1
-
1
0
3
-
1
0
2
C
 

1
1
-
1
0
3
-
1
0
2
0

1
1
-
1
0
3
-
1
0
2
E

S
C
-
2
R

S
C
-
4
R

S
C
-
4
B

S
C
-
4
C

S
C
-
4
D

S
C
-
4
E

S
C
-
4
F

S
C
-
4
G

S
C
-
4
H

B
O
-
1

B
D
-
2

B
D
-
3

B
O
-
4

B
O
'
 
3

W
H
-
1
J

W
H
-
1
N

W
H
-
1
P

W
H
~
 
 1
 H
£

W
H
-
1
S

W
H
-
1
E

W
H
-
1
F

W
H
-
1
G

W
H
-
1
H

W
H
-
1
M

W
H
-
1
V

O
-
4
1
1

0
-
4
1
4

0
-
4
1
5

O
-
4
1
6

0
-
4
1
?

0
-
4
1
8

0
-
4
1
9

T
M
5
8
8
8
B

T
M
5
8
8
8
C

T
M
6
O
8
9
B

T
M
6
1
8
5
6

B
i
 

H
b
 

C
x
 

P
x
 

O
x
 

R
e
 

O
t
h
e
r
 
M
a
f
 

M
a
f
i
c
 

s
i
z
e
 

C?
i>

 
(
m
m
)

t
r
 

0
.
3
 

O
.
4
 

1
.
1
 

t
r
 

4
.
5
 

t
r
 

4
.
8
 

t
r
 

1
0
.
3

1
5
 

3
 

1 
5
.
6 1

1
.
7

3
.
5

4
.
7

5
.
6

t
r
 

4
.
4

2
.
7

8
.
3

3
 

0
.
5
 

1
2
 

0
.
8
 

0
.
7

8
 

0
.
7
 

2
5
 
t
r
 

t
r
 

1
.
4

6
 

t
r
 

 
t
r
-
 

1
.
2
^

5
.
7

4
.
2

t
r
 

3
.
2

2
.
6

t
r
 

1
.
8

1
.
2

0
.
3

0
.
5

0
.
2

2
 

1
.
6

6
.
8

2
.
1

t
r
 

2
.
6

t
r
 

1
.
9

O
.
6

2
.
5

3
.
5

4
.
2

t
r
 

O
.
7

1 
0
.
2

1
.
4

2
 

1

S
p
 

R
l

t
r

t
r
t
r
 

t
r

t
r
t
r

t
r

1 
t
r

t
r
 

t
r

t
r
t
r
t
r

t
r

t
r

t
r

t
r

t
r

t
r

t
r

t
r
 

t
r

t
r
 

t
r

t
r
 

t
r

R
p

t
r
 

t
r
 

t
r

t
r

t
r
t
r
t
r
t
r

t
r
t
r

t
r
t
r

t
r

t
r

t
r
t
r

t
r
t
r

t
r
t
r
t
r

t
r

Z
r
 

O
t
h
e
r

t
r
 

t
r
 

t
r
 

t
r
 

t
r
 

tr
-

t
r
 

t
r

t
r

t
r

t
r

t
r

t
r

t
r
t
r

t
r
t
r

t
r

t
r
t
r

t
r
t
r

t
r

t
r
t
r

t
r
t
r

t
r

t
r

t
r

- 
fl
c

O
.
 

O.
 

O
.

O. O. 0
.
0
.

0
. Q
.

0. 0
. O
.

0
.
O
.

O
.

O. 0. 0
.

O. 1. 0. O
. 0
.
0
.

0
.

O
. O
.

:c
 

I) 2 2
 
7 2 3 7 2 2 9 3 8 4 2 3 3 3 3 6 3 2 2 2 1 1 6 6 6

O
p
q
 
O
p
a
q
u
e
 

t
y
p
e

M
G
 

M
G
 

M
G
 

M
G
 

M
G
 

M
G
 

M
G

t
r
 

M
G

5
M
G
M
G

M
G
M
G

M
G
M
G

M
G

M
G

1 1 4 6
M
G

M
G

M
G
M
G

M
G
M
6
.
H
M

M
G
,
H
M

M
G

5
M
G

M
G

M
G

M
G
M
G

t
r
 

M
G

M
G

M
G

t
r
 

M
G

3
t
r
 

M
G

E
 

M
G

O
p
q
 

O
p
e
 

s
i
z
e
 
C
7
O
 

C
m
m
)

O
.
 

0
.
 

0
.
 

0
.
 

1.
 

1.
 

O
. 1. 1. 1. 1. 1. 1. 1.

O
.
3
 

O
.

O
.
3
 

O. 1. 1, 2. 1. 1. 1. 1. 0. 0. 1. O. 3
. 1. 1. 1. 0
.
O
.

O
. 1. 0
. 0
.

1 1 4
 
3
 

8 7 2
 

7 5 6 2 1 5 7 3 5 8 4 2 1 9-
-

3 8 6 6 2 9 3 1 4 3 4 7 6 7 6 1 7 3 7 7

R
n
a
l
y
s
t
.
 

d
a
t
e

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

F
M
B

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

J
T
O

F
M
B

F
M
B

F
M
B

F
M
B



R
p
p
e
n
d
i
x
 
2
f
l
 
c
o
n
t
i
n
u
e
d

N
E
V
R
D
R
 
T
E
S
T
 
S
I
T
E
 
O
U
T
C
R
O
P
 
S
R
M
P
L
E
 
M
O
O
E
S

F
e
 1 
s
 i
 c
 
P
h
e
n
o
c
r
-
y
s
t
s

L
o
c

5
2
5
2

5
3
5
3
5
4

5
5

5
5
5
6

5
7
5
8

5
9

6
0

6
1
6
2
6
2

6
3
6
3

6
3
6
3
6
3

6
3

6
4
6
4

6
5

6
6

S
a
m
p
l
e
 

n
u
m
b
e
r

T
M
6
1
8
9
B

T
M
6
1
8
9
C

T
M
6
8
9
4
R

T
M
6
8
9
4
B

T
M
7
O
9
O
I

T
M
8
3
3
8
R

T
M
8
3
3
8
B

T
M
8
6
9
2

T
M
8
7
9
5

T
W
8
-
T
3

6
2
-
E
N
H
-
l
l

R
K
-
6
2
-
1

R
K
-
6
2
-
3

R
K
-
6
2
-
1
1

R
K
-
6
2
-
1
2

U
8
C
=
8
-
M
>

8
T
p
r
 
 1
C 
15

8
S
C

8
T
p
r
-
i
m

T
W
8
-
1
3
5

T
W
-
8
-
1
O
8
O

8
-
1
-
1

8
-
1
-
2

8
T
p
r
l
-
C
2
>

E
N
H
6
2
-
4
O

F
m
.
 M
b
f

T
M
.
R
M

T
M
.
R
M

T
M
.
R
M

T
H
.
R
M

T
H
.
R
T

T
M
.
 T
C
C

T
M
.
 T
C
C

T
M
.
R
T

T
M
.
R
M

T
M
.
R
M

T
M
.
R
T

T
M
.
R
T

T
M
.
R
T

T
M
.
R
T

T
M
.
R
T

T
M
.
R
M

T
M
.
F
C

T
M
.
R
M

T
M
.
F
C

T
M
.
F
C

T
M
.
F
C

T
M
.
R
M

T
M
.
R
T

T
M
.
F
C

T
M
.
F
C

R
o
c
k
 

R
 

t
y
p
e
 

C
m

T T V
.
T

V
,
T

D
U
.
D
.
T

W
,
T

W
.
T

T U M D
M
O
M
.
D

D
U
.
D

N
M
D
M

T

g
e
 

P
t
s
 

. 
y.
 )
 
c
t
d

1
3
6
8

1
4
O
O

1
0
0
O

1
O
O
O

1
5
4
O

1
4
4
O

1
3
8
O

1
O
O
O

1
O
O
O

1
O
O
O

9
8
6

1
1
4
O

1
2
9
4

1
9
1
3

1
2
6
1

3
3
O
O

1
4
7
0

3
4
O
O

3
4
8
0

1
4
5
O

1
3
6
O

1
O
O
O

1
4
4
O

1
4
7
0

3
3
3
O

L
i
t
h
 

L
i
t
h
i
 

C
7
O
 

t
y
p
e

0
.
2

3
.
3

O
.
4

O
.
6

G
O.

 1
2
.
4

O
.
2

1
.
9
 
F
B
P
O

L
?

O
.
I

O
.
5

0
.
9
9

Lc
 

P
h
e
n
 

> 
C?
i5

1
O
.
7

2
3
.
5

2
4
.
7

2
0
.
8
2
4 1
4

2
8

1
4
.
7

2
1
.
9

2
2
.
3

3
O
.
2

2
4
.
9

2
4
.
8

2
9
.
 1

3
3
.
6

1
9
.
2

3
1
.
5

2
4
.
2

Q
t
z
 

1

4
9
.
5

7
.
6

3
1
.
9

3
2
.
2
3
O

3
3
.
3

1
3
.
7

3
6

1
3
.
2

1
4
.
4

6
.
3

1
5
.
6

4.
 1 1
2

6
.
2 O

1
5
.
7 O

1
2
.
6

1
5
.
5

2
2
.
9
4
8

1
4
.
5

9
.
4

R
K
-
F
 

C
7
0 4
7

4
7
.
6

4
4
.
1

5
1
.
4

4
2
.
2

5
9
.
2

5
7
.
5
6
0

3
7
.
9

3
O
.
8

3
6
.
2

4
7
.
3

3
3
.
3

6
O
.
5

3
1
.
7

2
4
.
3

3
3
.
7
2
8

4
6
-
9

3
9
.
7
3
9

3
5

3
9
-
3

3
9
.
6

P
l
a
g
 
P
l
a
g
 

F
e
l
s
 

C
?
O
 

c
o
m
p
 

s
i
z
e
 

C
m
m
)

3
5

2
9
.
3

2
1
.
8

1
6
.
3

2
5
.
1

7
.
4

2
2
.
5 4

4
O
.
6
 
R
n
3
O

4
3
.
6

4
1
.
3

3
O
.
3

4
8
.
3

2
2
.
5

4
4
.
2

5
3
.
7
 
R
n
2
5
-
3
5
 

3
4
2
.
7

5
5
.
2
 
R
n
3
5
-
2
5

6
7
 
R
n
3
O
-
3
5
 

2
3
3
.
6

3
6
.
8

3
3
.
3 1
7

3
6
.
8

4
3
.
4



R
p
p
e
n
d
 i
 x
 
2
f
t
 
c
o
n
t
 i
 n
u
 «
?d

N
E
V
R
D
f
i
 
T
E
S
T
 
S
I
T
E
 
O
U
T
C
R
O
P
 
S
R
M
P
L
E
 
M
O
O
E
S

M«
af
 i
c
 
P
h
e
n
o
e
r
y
s
t
s

R
c
c
e
s
s
o
r
y
 
P
h
e
n
o
c
r
y
s
t
s

O
p
a
q
u
e
 
P
h
e
n
o
e
r
y
s
t
s

L
o
e

5
2
5
2

5
3
5
3
5
4
5
5

5
5
5
6

5
7
5
6
5
9
6
O

6
1
6
2
6
2

6
3
6
3
6
3
6
3

6
3
6
3
6
4

6
4
6
5

66
.

S
a
m
p
l
e
 

n
u
m
b
e
r

T
M
6
1
8
9
B

T
M
6
1
8
9
C

T
M
6
8
9
4
f
t

T
M
6
8
9
4
B

T
M
7
0
9
0
I

T
M
8
3
3
8
R

T
M
8
3
3
8
B

T
M
8
6
9
2

T
M
8
7
9
5

T
W
8
-
T
3

6
2
-
E
N
H
-
l
l

R
K
-
6
2
-
1

R
K
-
6
2
-
3

R
K
-
6
2
-
 1
 1

R
K
-
6
2
-
1
2

W
8
 (
=8

-1
*0

S
T
p
r
-
l
C
l
)

as
c

S
T
p
r
i
m

T
W
8
-
1
3
5

T
W
-
8
-
1
O
8
O

8
-
1
-
1

8
-
 1 
-
2

8
T
p
r
l
-
C
2
)

E
N
H
6
2
-
4
O

B
i
 

H
b

t
r
 

tt
~

t
r
 

t
r

4
 

2
t
r 1
7
 
t
r

t
r

t
r
t
r

2
7 1
2

3
0 4
3
6

1
1
O
 

4
2
1
 

1
9
1

1
1
4
 
1
3
8

1
7
 
t
r

2
5
 
tr

-
t
r
 

t
r

2
2
6
 

7
3
5
 

11

C
x
 

P
x
 

O
x
 

R
e

t
r

t
r
t
r

1

1
O
 
t
r

1 
t
r

8 2 1
5

3
0
 

2
3

3
4
 

1

7 7
t
r

6
 

1
8

O
t
h
e
r
 
M
a
f
 

M
a
f
i
c
 

s
i
z
e
 

(
?
O
 

C
m
m
)

1
1
.
9

0
.
8

t
r
 

O
.
4

1
.
6

t
r
 

4
.
6

5
.
4 8

7
.
4

4
.
3

9
.
7

1
2
.
7

1 
1
9
.
8

5
.
6

1
4
.
9

1
.
8
 

2
9
.
1

5
.
7

6
.
9

3
.
1

O
.
2

8
.
4

6
.
7

S
p

t
r
t
r

t
r

t
r

t
r

t
r
t
r

t
r

t
r

t
r

R
l
 

R
p

t
r
t
r

t
r

t
r

t
r

t
r
 

t
r
t
r

t
r

t
r

t
r
t
r
t
r

1
t
r
t
r

t
r

Z
r
 

O
t
h
e
r

t
r

t
r

t
r

t
r

t
r
t
r
t
r

t
r

t
r

1
t
r
t
r

t
r

1

t
r
t
r

R
c
c

O
.
6

0
.
6

O
.
2

0
.
6

0
.
6

0
.
6

0
.
6

0
.
3

0
.
2

O
.
2
5

0
.
1

0
.
3

O
.
I

O
.
2

O
.
2

0
.
2

O
.
2

O
p
q 3

1
.
2

t
r
4 5

t
r

4 7
1
7

1
9

1
5
1
O
1
6

3
3 4 4
- 4 8

O
p
a
q
u
e
 

t
y
p
e

M
G

M
6
M
G
M
G
M
G

M
G
M
G

M
G

M
6

W
G
  
 
 

M
6

M
G

M
G

O
p
q
 

O
p
q
 

s
i
z
e
 
(
7
0
 

C
m
m
)

3
.
4

1
.
2

0
.
4

1.
 1

1
.
3

2
.
2 3

1
.
6

2
.
3

4
.
3

3
.
2

4
.
7

O
.
5
 

2
2
.
2

1
.
9

O
.
2
 

3
.
8 1

O
.
8

1
.
5

O
.
9

1
.
O
1

R
n
a
l
y
s
t
.
 

d
a
t
e

F
M
B

F
M
B

F
M
B

F
M
B

F
M
B

F
M
B

F
M
B

F
M
B

F
M
B

F
M
B

F
M
B

F
M
B

F
M
B

F
M
B

F
M
B

F
M
B

F
M
B

F
M
B

F
M
B



APPENDIX 2B 

Additional data for Nevada Test Site outcrop sample modes
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Appendix 2B

Locality Sample 
number number

1 4OV-12

OV-A

OV-B

OV-C

WJC-2-64

WJC-4-64

Additional data

Caprock, Plagioclase altered. 
Quartz slightly wormy and euhedral.

Abundan'b perthitic texture in 
alkali feldspar. Zircon, allanite, 
and sphene around opaque grains. 
Fine-grained mosaic lithic.

Pumice from devitrified lower ash- 
flow unit (mafic). Porphyritic, 
vesicular, and microlitic 
groundmass with plagioclase, 
quartz, and alkali feldspar. 
Secondary quartz in vesicles. 
Feldspars resorbed. Large 
feldspars are "moth eaten", 
wormy. Cores of clinopyroxene 
altered to chlorite aggregates.

Glomerojcrysts of plagioclase, 
alkali feldspar, and biotite. 
Perthite common. Armoring of 
plagioclase by alkali feldspar.

Caprock. Some plagioclase, 50 
percent resorbed. Tridymite(?) in 
small cavities. Quartz is embayed 
and rounded. An37-24, oscillatory 
zoning; An42-29, progressive
zoning; An47-34, oscillatory and
progressive.

Caprock. Quite a few plagioclase 
cores altered to carbonate. 
Plagioclase is wormy.

108



Appendix 2B continued 
Locality Sample 
number number 
4 WJC-6-64

WJC-15-69

WJC-16-69 

WJC-20-69

WJC-21-69

WJC-22-69

WJC-23-69

67FB-1A 

67FB-1B 

67FB-2B

Additional data
Caprock. Rock extensively altered. 
Mafics averaged from other slides 
and subtracted from total altered 
phenocrysts. Plagioclase altered 
to the material occurring in the 
cores of the phenocrysts in WJC-4- 
64, and absent in WJC-2-64. These 
three thin sections illustrate 
progressive stages of the 
alteration of plagioclase. An 
attempt to count the mode was made, 
on the basis that the alkali 
feldspar and quartz was not 
altered. The altered material was 
counted as plagioclase plus mafics, 
and corrected to the average total 
mafics of the other three thin 
sections of the caprock.

Gray rhyolitic pumice interspersed 
with quartz latite pumice. Quartz 
and sphene in light pumice. No 
mafic lava.

Wormy plagioclase. No mafic lava.

Quartz-latite caprock. Quartz 
slightly wormy. Pumice is 
phenocryst poor.

Quartz-latite caprock. Quartz 
slightly wormy. Several 
plagioclase grains resorbed. 80 
percent quartz-latite pumice, 20 
percent rhyolitic pumice with 
alkali feldspar and quartz. Some 
mantling of plagioclase by alkali 
feldspar.

Quartz-latite caprock. Some 
clinopyroxene has altered to semi- 
opaque ferruginous brown crud.

Quartz-latite caprock. Quartz 
slightly wormy.

No description. 

Calcite in groundmass.

70 percent rhyolitic pumice, 30 
percent mafic pumice.
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Appendix 2B continued 
Locality Sample 
number number
8 67FB-2C

67FB-2D

67FB-3B 

67FB-3C 

67FB-3D1

67FB-3D2

67FB-3E1 

67FB-3E2

TCRB-1 

TCRC-V 

TCRD-UV 

TCRD-BV

TCTB-1

TCTB-2A

TCTB-2B

TCTB-3

Additional ftata
Vapor-phase crystallization. 90 
percent rhyolitic pumice, 10 
percent mafic pumice.

80 percent mafic pumice, 20 
percent rhyolitic pumice. Vapor- 
phase crystallization. Chocolate 
Mountain lithics.

Rhyolitic Vitrophyre. 

No description.

Zoned anorthoclase with opaques and 
biotite.

80 percent>mafic pumice (20 percent 
rhyolitic pumice). About 2 percent 
veinlets; duartz-filled fractures 
and low inaex, low birefringent 
mineral, zeolite or tridymite.

No description.

5% +/- fractures, partly filled 
with quartz and other minerals. 
Microbrecciated in places.

Rhyolitic lava (flow banding). 

Rhyolitic lava, vitrophyre. 

Rhyolite vitrophyre, marker lava z.

Plagioclase AnlO-20, cores An25. 
Most alkali feldspar is 
anorthoclase, probably after 
plagioclase.

Shard-pumice tuff (?). Mantling, 
embayment !of feldspars. No sphene.

Some plagioclase altered to alkali 
feldspar.

Quartz veinlets. Opaque-rimmed 
lithics.

Opaque-rinimed lithics. Zeolite
lining ca\ ities. Plagioclase
mottled and replaced by alkali 
feldspar. Quartz veinlets.

110



Appendix 2B continued 
Locality Sample 
number number 
9 TCTB-4

H-12

H-14

H-15

H-17

10

10

67FB-9D

67FB-9E

11

12

12

13

13

67FB-10B

75FB-39

75FB-40B 

75FB-36B

75FB-37A

Additional data 
Incipient vapor-phase 
crystallization. Vesicular, shard- 
pumice tuff. Plagioclase cores = 
Anl8-15, rimmed by anorthoclase.

Caprock type or local intracauldron 
unit. Good plagioclase zoned from 
An30-20; where mantled by alkali 
feldspar, there is sharp and 
contrasting R.I. break; no 
gradational mantling or mottling.

Coarsely devitrified rhyolitic 
flow. Quartz (cristobalite) and 
feldspar in lithophysae. Second 
lava above Pah Canyon.

Plagioclase Anl5-18; some 
plagioclase cores An30-35. 
Secondary quartz in veinlets and 
lithophysae.

Flow D, Tcrd. Plagioclase An20; 
cores An30. Parallel orientation 
of feldspar microlites in layers 
alternating with microlite free 
layer.

Caprock. Devitrification 
granophyric or recrystallized. 
Rock appears altered.

Caprock (More alt. than 9D). 
Granophyric and altered. No sphene. 
Underlies sediments under Tuff of 
Fleur-de-lis.

Highest cooling unit (caprock). 
Plagioclase gone, but outlined and 
contains secondary aggregates.

Ash-fall tuff. Calcite replacing 
shards in groundmass.

Rhyolitic subunit.

Rhyolitic subunit. Calcitized, 
possibly silicified.

Calcitized. Sparse,faint, 
flattened pumice.

Ill



Appendix 2B continued 
Locality Sample 
number number 
14 75FB-38A

14

15

75FB-38D

FB0929b-l

15

16

17

18

18

FB0929b-2 

62L-601

62L-613 

63L-41A 

63L-41B

18

19

63L-41C 

MAT-B-1

19

19

MAT-B-2 

MAT-W-1

Additional data
Basal lithophysal zone. Common 
flattened pumice. Calcite 
alteration.

Sanidine, 42 points of total count. 
Calcite alteration.

Incipient Vapor-phase 
crystallization in pumice. 
Perthite present, but uncommon. 
Thick armoring of plagioclase by 
potassium feldspar in a few grains.

Perthite common.

Devitrifieft crystal tuff, shards
indistinct!. Many sanidine crystals
2-3 mm. N^> lithics observed.

No description. 

No description.

Very little pumice, which has a 
minor fibrous marginal growth 
lining cavities, and some zeolite 
as in 63LH41A. Incipient axiolitic 
devitrification of shards. 
Groundmassj incipiently devitrified, 
but probably still mostly glass. 
Moderate diisseminated carbonate. 
No mineral alteration. Plagioclase 
has alkali feldspar rims, is 
progressively zoned, and shows 
extensive embayment in a few 
crystals. Biotite strongly 
oxidized.

No description.

Black pumice. Porphyritic in 
cellular brown glass. Most 
plagioclase incipiently resorbed or 
"moth eat^n".

Black pumj.ce.

White, si 
poor, 
flattened 
groundmass;

ky pumice, phenocryst 
Spcirsely porphyritic with 

tubular pumice in 
of glass.
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Appendix 2B continued 
Locality Sample 
number number 
19 MAT-W-2

19 MAT-Y-1

19 MAT-Y-2

19

20

G612

SJW-0

20 SJW-1

20 SJW-2

20 SJW-3

20

20

SJW-4A

SJW-5

Additional data
White, silky pumice, phenocryst 
poor. Total point count = 6000 +/- 
200. Perthitic texture in alkali 
feldspar.

Unit C Yellow pumice. Albite twin 
20°=An 30; Albite twin 16°
= An25. Microperthite 
strong, plagioclase has shaggy 
cores mantled by alkali feldspar.

Duplicate of MAT-Y-1, total point 
count = 3000 points, +/-200. Zoned 
Plagioclase An20-30 by relief; 
albite twin-14°, An24; 
second plagioclase albite twin = 0 
to 5°, indicies AnlO-15. 
Plagioclase has shaggy 
microperthitic core mantled by 
alkali feldspar.

Quartz latite unit C. Many 
crystals of perthitic alkali 
feldspar.

Glomerocrysts of plagioclase 
and biotite, alkali feldspar and 
sphene and apatite. Abundant 
perthite; armoring of plagioclase 
by alkali feldspar. Flattened 
pumice and gas cavities filled 
with sheaf-like crystals.

Armoring of plagioclase by alkali 
feldspar. Perthite, less schiller 
than in alkali feldspar. Jewel- 
studded opaque with zircon.

Glomerocrysts of plagioclase 
and biotite. Perthite, schiller 
structure in alkali feldspar. Dust 
charged groundmass.

Glomerocrysts of plagioclase 
and biotite, clinopyroxene, and 
apatite. Perthitic texture common 
in alkali feldspar. Crystal rich. 
Mafic hypabyssal.

Vitric top. Orthopyroxene rimmed 
by clinopyroxene. Armoring of 
andesine by oligoclase.

Some calcite alteration.
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Appendix 2B continued 
Locality Sample 
number number 

SJW-620

20

21

21

21

21

21

21

21

21

21

22

22

22

22

22

23

23

SJW-8 

EC-2A

EC-2B

EC-3

EC-4

EC-5

EC-6

EC-6P

EC-7 

EC-8

TEA-8

TEA-16 

TEA-22

TEA-48

TEA-49 

BBRh

BBRi

Additional data 
Basal vitrophyre.

Pink nonwelded basal vitric.

Plagioclase is oligoclase or 
albite-oligoclase.

No description. 

No description. 

No description. 

Vapor-phase zone.

Caprock. Orthopyroxene rimmed with 
clinopyroxene.

Quartz-latitic unit pumice. An40 
estimate^ by relief, indicies An35 
(estimat^). Large plagioclase 
resorbedt

No description.

Jewel-studded opaques with zircon 
and apatite.

Recrystallized not caprock. 
Tridymite, cristobalite, or zeolite 
alteration of phenocrysts.

No description.

Granoblastic mosaic in pumice 
centers. Quartz veinlet. No 
lithics observed.

Recrystallized quartz intergrown 
with alkiali feldspar microlites and 
laths in groundmass.

Some plajgioclase grains altered.

Pink, nonwelded shard base. Zoned 
pertnitic-rimmed alkali feldspar.

Vitric shard tuff, incipiently
welded, 
glass.

Calcite partly replaces
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Appendix 2B continued 
Locality Sample 
number number 
23 BBRj-(l)

23

23

23

23

24

24

25

25

25

BBRj-(2) 

BBRk-(l)

BBRk-(2)

BBR1

BBRn-(l)

BBRo 

SB1

SBn 

FB0056a-l

25 FB0056a-2

25 FB0056b-l

25

26

FB0056b-2

TM-2

Additional data
Incipiently devitrified shard tuff. 
Fine dust in groundmass. Sparse 
calcite. Hornblende rimmed with 
opaques.

Fine mosaic lithic and 
microgranular mosaic lithic.

Caprock. Incipient 
devitrification. Flattened shard 
tuff. Low birefringence. No 
calcite.

Microgranular mosaic lithic. 

Mosaic lithics.

Light brown vitric pumice-lithic 
tuff. Specks of calcite.

Vitric shard, pumice, crystal tuff. 
Some calcite.

Partly devitrified shard-pumice 
tuff with 5-10 percent crystals. 
Little flattening.

Calcite in groundmass.

Incipiently devitrified tuff, 
shards distinct. Opaque 
segregations. Glomerocrysts 
of plagioclase and opaques. Green 
hornblende jacketed by opaques.

Similar to FB0056a-l, except one 
large lithic (hunk of pumice with 
vapor-phase crystals) which is more 
devitrified (radiating aggregate) 
and no shard structure is visible. 
Rare phenocrysts. Fine-grained 
mosaic lithic. Green hornblende 
with opaque jacket.

Vitric-crystal tuff, no shard 
structure visible. Fine-grained 
mosaic lithics. Plagioclase 
composition variable AnlO-40 +/-5.

Vitrophyre caprock. Flattened, 
compacted shards indistinct.

Quartz-latitic unit, 
plagioclase.

Zoned
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Locality Sample 
number number 
27 TM-4b

27

28

28

28

TM-4C

SM-3 

SM-4

SM-5

29 RM-4600B

29

29

RM-4600C

RM-4600D

29

29

RM-4600E

RM-4600F

29 RM-4600G

Additions,! data
Oligoclase-andesine cores armored 
by alkali feldspar, broken. Also 
Orthopyroxene(?) with rim of 
clinopyroxene.

Oligoclase armored by alkali 
feldspar^

Vitrophyre.

Oligoclase-andesine cores armored 
by alkali feldspar.

Oligoclase-andesine armored by 
alkali feldspar. Minor perthitic 
inclusions within alkali feldspar. 
Shoshone Mesa upper unit 
vitrophyjre.

Quartz ejmbayed, rounded. No 
sphene. Pumice vitric, with 
periitic fractures and scattered 
trichites.

Plagioclase is oligoclase. 
Magnetite after clinopyroxene(?).

Pumice and shards show parallel 
alignment and bending around 
crystals. Some alkali feldspar 
corroded.

Pinkish, vapor-phase devitrified 
upper part. Vapor-phase 
crystallization.

Light buff, vitric, disseminated 
shards and bubbles in a glassy 
matrix which locally is almost 
entirely opaque oxides. Pumice is 
tubular and glassy. Biotite fresh. 
No pyroxene or tschevkinite. Minor 
zircon and sphene. Alkali feldspar 
rounded, unaltered, minor schiller, 
and no coarse perthite. All 
plagioc3+ase as inclusions in alkali 
feldspait, and is probably quite Na- 
rich. [

Skyline stuff, pinkish, vapor-phase 
devitrified upper part. Incipient 
devitrification vapor-phase zone, 
radiating crystals lining cavities.

lie;



\ppendix 2B continued 
Locality Sample 
number number 

MM-130

30

30

30

30

30

31

31

31

33

33

33

MM-2 

MM-3

MM-4 

MM-5

MM-6

MM-7 
tuff.

MM-8 

MM-9

31

32

32

32

33

33

MM-10

7-73-2A

7-73-2B

7-73-2J

7-73-2C

7-73-2E

7-73-2F

7-73-2G

7-73-2H

Additional data
Shards devitrified. Few carbonate 
veinlets.

Flattened shards. Devitrified 
veinlet with calcite.

Vitric shard tuff. Some calcite 
alteration, some devitrification.

Shard groundmass devitrification.

Porous incipient vapor-phase, 
microlite-lined cavities. Some 
calcite alteration.

Vitric shard-pumice tuff. 

Vitric, nonwelded shard-pumice

Flattened shards, partly 
devitrified. Calcite dust 
particles. Mosaic lithics.

Devitrified flattened shards. 
Some calcite alteration. Mosaic 
lithics.

Caprock. Some calcite alteration.

Shard-crystal tuff; incipient 
devitrification.

Devitrified flattened shard tuff. 

Mosaic lithics. 

No description.

Vitric shard-crystal tuff. Some 
calcite alteration. Albite counted 
as alkali feldspar.

Vague flattened shards. Some 
calcite alteration.

Devitrified flattened shard-crystal 
tuff.

Flattened shard devitrified crystal 
tuff. Mosaic lithic. Abundant 
calcite and zeolite alteration.
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Appendix 2B continued 
Locality Sample 
number number 
34 63C-8

35

36

81FB-12

TO-2F

36 TO-2G

36 TO-2H

36 TO-4A

36 TO-5B

36 TO-5C

Additional data
Incipient granophyric pumice tuff. 
Cryptoperthite on sanidine.

Zeolitic. Quartz
wormy and slightly resorbed.

Pumice flattened. Most plagioclase 
mantled ior replaced by alkali 
feldspar]. No sphene. Very fine 
grained aggregates and axiolites of 
alkali feldspar and cristobalite, 
and coarser tridymite in pumice 
cavities. Alkali feldspar 
composition approximately Or50 Ab50 
(2V estimate).

Upper porphyritic. Pumice and 
shards flattened and distorted, 
contains; abundant devitrification 
products!. No sphene. Anorthoclase 
approximately Ab55 Or45 (2V 
estimate). Axiolitic and granular 
intergrowths of alkali feldspar and 
cristobalite, and possibly some 
tridymite in pumice cavities.

Upper vitrophyre. Pumice 
flattened. Perlitic fracturing
extends 
pumice.

through both shards and

Magnetite after biotite, hematite 
after magnetite. One plagioclase 
zoned An38-60; other plagioclase 
zoning Anl4->An43->An51.

Pumice is flattened, shards are 
aligned and distorted; axiolites of 
alkali feldspar and cristobolite at 
margin 0f pumice cavities.

Pumice is flattened, shards are 
aligned and distorted, and are 
partly obscured by devitrification 
products. Axiolites of alkali 
feldspar and cristobalite at
margins
Anorthoclase Ab65 Or35 +/ 

of pumice cavities.
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Appendix 2B continued 
Locality Sample 
number number
36 TO-5D

36 TO-5E

36 TO-5F

36 TO-6A

36 TO-6B

37

37

TO-42H

TO-42J

Additional data
Pumice is flattened, shards are 
aligned and distorted. Axiolitic, 
plumose, and spherulitic aggregates 
of alkali feldspar and cristobalite 
at margins of pumice cavities and 
throughout the shards. 
Anorthoclase Ab50 Or35 +\-.

Granophyric quartz and alkali 
feldpar in pumice and lithophysal 
cavities. Anorthoclase Ab40 
Or60(?). Pumice is partly obscured 
by devitrification products, 
flattened when seen.

Some vapor-phase 
crystallization(?). Pumice 
flattened, contains abundant vapor- 
phase crystallization (?) 
products. Shards are present as 
ghosts and are largely obscured by 
devitrification. Both perthitic 
and antiperthitic growths occur, 
and the alkali feldspar may have 
properties nearly continuous with 
the plagioclase. Axiolitic and 
fine-grained aggregates of alkali 
feldspar and cristobalite in pumice 
and shards. Anorthoclase Ab76 Or24 
+/-4(estimated by 2V).

Pumice flattened, contains abundant 
devitrification products, possibly 
some vapor-phase crystallization 
products. Granular masses of 
tridymite and alkali feldspar in 
cavities at centers of pumice 
fragments.

Pumice flattened, and distorted, 
abundant devitrification products. 
Anorthoclase Ab65 Or35. 
Spherulites, axiolites, and fine­ 
grained aggregates of tridymite, 
cristobalite and alkali feldspar in 
pumice cavities.

Pumice is only partly collapsed and 
some devitrification products 
within it.

Pumice flattened, shards aligned. 
Quartz is sometimes wormy.
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Appendix 2B continued 
Locality Sample 
number number 
37 TO-42K

37 TO-42P

37

37

37

TO-42R

TO-42S

TO-42T

37

37

37

TO-43A

TO-43B

TO-43C

38 JD-1

Additional data
Lithics with opaque dust around rim 
just like Tcta (H-12) .

This rock is an aggregate of 
unflattened shards and fragments 
with essentially no 
devitrification.

Shards 
aligned.

pumice are flattened and

Shards and pumice show extreme 
compaction and alignment.

Vapor-phase crystallization. 
Pumice and shards flattened, but 
much of the shard structure is 
obscured by devitrification. 
Coarse-grained aggregates of 
devitrification products partly 
fill open pumice cavities. Sphene, 
allanite, and hornblende resorbed.

Shards slightly flattened or fused, 
no devitrification is evident. 
Phenocrysts are scarce.

Shards are typical "fat worm type". 
Devitrification is in part 
pervasive, in part axiolitic.

Shards and pumice flattened and 
aligned; Devitrification products 
are abundant, in particular open 
space crystallization.

Pumice flattened, shards distorted 
and partly obscured by 
devitrification products. Quartz 
phenocrysts are embayed and have 
glassy inclusions. Biotite occurs 
as small pleochroic laths, largely 
replaced by magnetite; magnetite in 
sub- to euhedral grains after 
biotite. Sanidine Or61 Ab39 (x- 
ray, (201) spacing) .
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Appendix 2B continued 
Locality Sample 
number number 
38 JD-5

38 JD-111A

38 JD-111B

38 JD-111C

38 JD-111E

38 JD-111F

Additional data 
Pumice partly collapsed to 
uncollapsed and glassy. Shards 
dispersed, show complete bubble 
structure, partly aligned and are 
glassy. Quartz has some glassy 
inclusions. Sanidine irregular to 
euhedral with embayments and glassy 
inclusions. Sanidine mantles 
plagioclase. Sanidine Or60 Ab40 
(x-ray (201) spacing).

Pumice and shards are flattened and 
aligned. Quartz fragments show 
numerous embayments on broken 
surfaces. Sanidine, Or70 Ab30(?).

Pumice flattened and aligned. 
Quartz phenocrysts rounded and 
embayed. Sanidine Or70 Ab30? (by 
comparison of other alkali feldspar 
in this cooling unit). Axiolites 
of cristobalite and alkali feldspar 
are abundant in pumice cavities.

Pumice flattened, shards aligned. 
Quartz is rounded and embayed. 
Sanidine Or? Ab30. Some axiolitic, 
radial, and fine-grained granular 
intergrowths of cristobalite and 
alkali feldspar in pumice cavities.

Pumice and shards flattened and 
aligned. Quartz phenocrysts are 
embayed and have inclusions. Some 
sericite muscovite replacing 
groundmass. Sanidine, Or60 Ab40.

Pumice flattened, but shards are 
well developed. Quartz and 
feldspars occur as fragmental and 
rounded phenocrysts.
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Appendix 2B continued 
Locality Sample 
number number 
38 JD-111G

38

38

JD-112A

JD-112B

38 JD-112C

38

38

JD-112D

JD-112E

38 JD-112F

Additional data 
Pumice flattened to partly 
flattened; shards are aligned but 
show some good cusp shapes. Shards 
are partly masked by 
devitrification products. 
Devitrification products include 
axiolitip and radiating growths of 
cristobaflite and alkali feldspar; 
magnetite dust. Quartz occurs as 
large subhedral bipyramids with 
some embayments. Alkali feldspar 
mantles plagioclase and partly 
replaces plagioclase in some 
places.

Pumice and shards are fused, 
flattendd, and aligned.

Lack of abundant pumice and 
pervasive devitrification has 
masked all but the faintest trace 
of pyroclastic textures.

Pumice is collapsed and shards 
aligned, but tube structure is 
still partly visible. Pumice 
cavities have relatively large 
growths of devitrification 
products. Calcite abundant in 
pumice cavities.

Shards are visible, have fat wormy 
appearance. No plagioclase.

Ghosts of shards present, but 
devitrification has 
replaced most shards without 
respect to boundaries. Little 
pumice present.

Pumice and shards flattened and 
aligned. Vapor-phase and (or) 
granophyric crystallization. 
Calcite veins. Quartz and alkali 
feldspar intergrowths in pumice 
cavities;. Fine-grained 
cristobeilite(?) and alkali feldspar 
in matrj.x.



Appendix 2B continued 
Locality Sample 
number number
38 JD-112G

39 5896-P2

39 5896-P3

39

39

5896-P5

5896-P7

39

40

5896-P7P

PLO-861-B1

Additional data 
Pumice is partly flattened and 
aligned. Vapor-phase 
crystallization. No allanite, no 
sphene. Ab65 Or35. Fine-grained 
cristobalite(?) and alkali feldspar 
in matrix; coarse aggregate of 
alkali feldspar, tridymite(?), 
cristobalite(?), and quartz in 
pumice cavities; apatite, 
magnetite, and possibly another 
spinel type occur in the matrix. 
Calcite is common in some large 
cavities.

Argillized. Plagioclase resorbed 
and wormy. The resorbed 
plagioclase is confined mainly to 
nonargillized, cognate lithics or 
pumice which may be remelted 
Chocolate Mountain or similar 
magma-rock unit different from rest 
of slide. The other plagioclase is 
good sanidine.

Shard-pumice tuff, very porous. 
Albite twinning at 0° 
suggests Anl5. Estimated 
plagioclase by relief=An30-35.

Rhyolitic. Mantling of plagioclase 
by alkali feldspar.

Caprock. Vapor-phase 
crystallization. Fine albite 
twin=AnlO, mantling of alkali 
feldspar over An20-30. Alkali 
feldspar mostly sanidine.

Alkali feldspar wormy, resorbed. 
Pumice flattened. Plagioclase 
zoned, indistinct twin=Ab!5-10.

Some pumice shows only incipient 
devitrification, no vapor-phase 
minerals. Considerable 
disseminated carbonate. Biotite 
fresh with some inclusions of 
magnetite and zircon. No sphene.
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Appendix 2B continued 
Locality Sample 
number number 
40 PLO-861-B2

41

42

61TNEF

11-103-100C

42 11-103-100D

42 11-103-101A

42 11-103-101B

42 11-103-101C

42 11-103-101D

Additional data
Pumice locally has very slight 
incipient devitrification, no 
vapor-phase minerals. Considerable 
disseminated carbonate. Biotite 
fresh with minor inclusions of 
magnetite and zircon. No sphene.

Quartz-latite caprock. Flattened 
pumice. Calcite in groundmass.

Shards a[nd pumice are flattened, 
and aliened. Devitrification is 
strong in groundmass and forms 
moderately coarse-grained axiolitic 
and granular aggregates in pumice 
cavities. Or37 Ab63, x-ray.

Pumice eind shards are partly 
flattened, and aligned. 
Devitrification products are 
abundantl, form some granular 
aggregates in pumice cavities. 
Or37 Ab63, x-ray.

Shards, pumice not flattened nor 
aligned, but retain most original 
structures and are dispersed in a 
vitric groundmass. Sanidine Or65 
Ab35.

Shards and pumice partly flattened 
and aligned. Secondary mineral, 
probably calcite, is ubiquitous in 
the glass, and the centers of most 
pumice fragments have been removed. 
Phenocrysts are fragmented. Quartz 
subhedral with numerous deep 
embaymeijits. Sanidine Or60 Ab40 +\- 
5.

Pumice jfragments show some 
alignment, shards not flattened. 
Groundmass is slightly devitrified, 
individual shards are not.

Pumice flattened and aligned. 
Devitrification products are 
abundanl:, especially in pumice 
fragments. Quartz phenocrysts have 
numerous embayments.
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Appendix 2B continued 
Locality Sample 
number number
42 11-103-102A

42 11-103-102B

42 11-103-102C

42 11-103-102D

42 11-103-102E

43

44

SC-2A

SC-4A

Additional data 
Pumice flattened. Phenocrysts 
generally less than 1.5 mm. Quartz 
euhedral to subhedral phenocrysts 
and fragments with numerous 
embayments. Sanidine euhedral to 
subhedral.

Pumice flattened with spherulites 
developed within it. Shards 
obscured by devitrification 
products.

Pumice slightly flattened partly 
aligned. Devitrification products 
are scattered through the 
groundmass. Phenocrysts are 
fragmented.

Pumice and shards partly flattened 
and aligned. Quartz euhedral to 
subhedral phenocrysts with some 
embayments. Sphene much more 
abundant than lower in unit.

Pumice and shards flattened and 
aligned; devitrification has formed 
mainly axiolitic structures. 
Quartz euhedral to subhedral 
phenocrysts with embayments.

Glassy shard-pumice tuff. Lithics 
with opaque rims.

Pumice flattened and contains 
abundant devitrification products. 
Shards aligned but partly obscured 
by devitrification products. 
Quartz phenocrysts have glassy 
inclusions and abundant embayments. 
Specular hematite (?). Radial and 
fibrous aggregates of 
cristobalite(?) and alkali 
feldspar. Some tridymite(?) in 
pumice cavities.
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Locality Sample 
number number 
44 SC-4B

44 SC-4C

44 SC-4D

44 SC-4E

Additional data
Pumice flattened, shards aligned, 
but show some fine cusp features, 
and are partly obscured by 
devitrification. Quartz 
phenocrysts have embayed margins 
and glassy inclusions. Radial 
growths of alkali feldspar and 
cristobalite and (or) tridymite and 
tablets of tridymite occupy pumice 
cavities4 Some axiolites of 
cristobalite and alkali feldspar 
occur.

Pumice flattened, and fused, 
obscuring some tube structure, and 
are strongly distorted about 
phenocrysts. Shards are fused, 
strongly aligned, and distorted. 
Quartz phenocrysts have numerous 
embayments and glassy inclusions. 
Perthitic schiller common in alkali 
feldspar^ Plagioclase partly 
replaced by anorthoclase.

Pumice flattened, and distorted, 
and are filled with devitrification 
products (fine-grained aggregates 
of cristbbalite, and alkali 
feldspar). Shards aligned, and 
distorted and many of the shards 
are axiolitic or have some cross- 
cutting devitrification products. 
Quartz phenocrysts with embayments 
and glassy inclusions. Perthitic 
schiller common in alkali feldspar. 
Alkali feldpsar mantles on 
plagioclase. No pilotaxitic lava 
seen.

Post-caldera(?) tuff. Pumice 
fragments are flattened, lined with 
feathery to axiolitic growths of 
cristobalite and alkali feldspar.
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Locality Sample 
number number 
44 SC-4F

44 SC-4G

45 SC-4H

Additional data
Pumice and shards are collapsed and 
fused obscuring most tube 
structure. Quartz sub- to euhedral 
phenocrysts with embayments and 
glassy inclusions. Alkali feldspar 
(anorthoclase) occurs as rounded 
and resorbed phenocrysts and 
fragments, and as mantles on 
plagioclase. Perthitic schiller 
common. Clusters of needles in 
fused pumice.

Pumice flattened, and very little 
tube structure remains. 
Devitrification products (fine­ 
grained aggregates of cristobalite 
and alkali feldspar) replace all 
pumice fragments. Shards are 
strongly aligned and distorted, and 
are replaced by devitrification 
products. Quartz strongly rounded 
with numerous embayments and glassy 
inclusions. Alkali feldspar occurs 
as large subhedral phenocrysts and 
fragments with some embayments and 
glassy inclusions; perthitic 
schiller common.

Sericitized, vapor-phase 
crystallization (?). Pumice 
fragments are flattened and filled 
with granular aggregates of 
devitrification and vapor-phase 
products. The finer grained parts 
of the pumice filling include 
abundant sericite. Shards are 
partly flattened and distorted, and 
are only partly devitrified. 
Quartz is rounded, embayed, and has 
glassy inclusions. Alkali feldspar 
(anorthoclase?) mantles plagioclase 
and some perthitic schiller is 
present; some rounding and 
embayment occurs. Plagioclase 
occurs as lath-like fragments and 
as cores of anorthoclase; 
resorption features are common, 
showing partial replacement by 
anorthoclase; sericitization occurs 
in some phenocrysts.
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Appendix 2B continued 
Locality Sample 
number number 
46 BD-1

46

46

BD-2

BD-3

46 BD-4

46 BD-5

47 WH-1J

47 WH-1N

Additional data
Shard-crystal tuff. Red hematite 
dust. Minor calcite in pumice. 
Armoring of alkali feldspar over 
plagioclase.

Shard structure vague. Calcite in 
pumice. Fine mosaic lithic.

Shard-crystal tuff. Fine and 
sutured granular mosaic lithic. 
Jewel-spudded opaques. Alkali 
feldspar^ armors plagioclase.

Microperthite. Shard structure 
faint. Sparse calcite. Incipient 
vapor-pliase crystallization 
associated with devitrification. 
Mosaic Sutured and microgranular 
lithic.

Incipient vapor-phase 
crystallization. Pumice partly 
flattened, shard structure visible 
Axiolitic texture in groundmass. 
Jewel-studded opaque.

Pumice and shards flattened and 
distorted. Some perlitic cracks 
occur. Quartz is rounded, with 
embayments and glassy inclusions. 
Alkali feldspar mantles 
plagioclase. Some embayments and 
numerous, glassy inclusions of 
apatite occur in alkali feldspar.

Pumice and shards flattened and 
distorted. Granular and coarse­ 
grained [radial aggregates of 
devitrification products commonly 
fill puinice cavities. Quartz 
euhedral to subhedral phenocrysts 
with embayments and glassy 
inclusions. Alkali feldspar 
mantles i common on untwinned 
plagioclase. Biotite partly
altered laths.
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Appendix 2B continued 
Locality Sample 
number number 
47 WH-1P

47 WH-1R

47 WH-1S

48 WH-1E

Additional data
Pumice flattened and some coarse 
granular aggregates of 
devitrification products occur in 
some pumice cavities. The shard 
matrix is not severely affected by 
devtrification in some areas. 
Quartz embayed with glassy 
inclusions. Alkali feldspar 
subhedral and fragmented 
phenocrysts with abundant iron 
oxide; some zoning; mantles 
plagioclase.

Pumice collapsed and distorted, 
generally fused to a nearly 
structureless glass. The shards 
are glassy, strongly aligned and 
distorted. Quartz embayed and 
corroded with glassy inclusions. 
Alkali feldspar mantles 
plagioclase, occurs as embayed, 
fragmented phenocrysts with glassy 
inclusions. Sanidine-albite 
perthite is present possibly 
marginal to the grains.

Slightly flattened, vitric pumice 
and some collapse of some bubble 
shards is observed. Quartz 
subhedral to fragmental phenocrysts 
with embayments and glassy 
inclusions. Alkali feldspar 
subhedral and fragmented 
phenocrysts, and mantles 
plagioclase.

Pumice slightly flattened and 
shards are distorted at the margins 
of some phenocrysts. Quartz 
euhedral to subhedral; grain 
boundaries embayed, and glassy 
inclusions are common. Sanidine, 
Or66 Ab34 (determined by (201) 
spacing on x-ray diffractometer). 
Sanidine mantles plagioclase.
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Appendix 2B continued 
Locality Sample 
number number 
48 WH-1F

48 WH-1G

48 WH-1H

48

48

WH-1M

WH-1V

Additional data
Pumice flattened and distorted near 
phenocrysts. Pumice filled with 
devitrification products (plumose 
aggregates of alkali feldspar, 
cristobalite, topaz(?)). Ghosts of 
shards remain as devitrification 
aggregates obscuring most 
groundmass structures. Quartz sub- 
to euhedral with embayments and 
glassy inclusions. Sanidine
mantles plagioclase, Or65 Ab35.

i
Pumice flattened and distorted but 
some tube structure remains. 
Devitrification products 
(cristobalite, alkali feldspar) 
fill the centers of pumice 
cavities^ Shards represented by 
weak ghosts and are largely 
obscured!by radial and cross- 
cutting aggregates of 
devitrification products. Quartz 
euhedral to subhedral grains with 
embayed margins, rounded edges, and 
glassy inclusions. Sanidine 
mantles on plagioclase, Or65 Ab35 
+\-. Hematite after magnetite. 
Granular intergrowth of quartz and 
feldspar in pumice cavities. 
Topaz (?)i.

Pumice flattened, filled with 
spherulitic and axiolitic 
devitrification products. Some 
shard ghosts remain and show little 
distortion of the original 
structure. Many shards are 
obliterated by devitrification 
products!. Quartz euhedral to 
subhedral 1 with embayments and 
glassy inclusions. Sanidine sub to 
euhedral, Or65+ Ab35-. Biotite 
after hematite.

Lithics common. Quartz and alkali 
feldspar embayed.

Pumice 4nd shards partly collapsed. 
Quartz jfragmental with some 
embayed. Some sanidine with 
embayments. Spherulitic growths of 
alkali feldspar and cristobalite.

130



Appendix 2B continued 
Locality Sample 
number number 
49 O-411

49

49

0-414

O-415

49 O-416

49 0-417

Additional data 
Pumice and shards flattened. 
Sanidine Or62 Ab38 determined by x- 
ray (201) spacings.
Devitrification products radial and 
plumose alkali feldspar 
equigranular aggregates of alkali 
feldspar and cristobalite.

Tuff of Transvaal. Hematite after 
magnetite; magnetite after rock 
fragments.

Pumice flattened, filled with 
fairly coarse aggregate of 
devitrification products (alkali 
feldspar and cristobalite). Shard 
structures are faint ghosts in 
dirty groundmass. Some spherulites 
present in pumice fragments. 
Quartz is rounded with glassy 
inclusions and embayments. Alkali 
feldspar with some glassy 
inclusions. Biotite -> magnetite.

Pumice flattened. Shards obscured 
by spherulites and pervasive 
devitrification. Quartz subhedral 
with some embayments and glassy 
inclusions. Alkali feldspar 
mantles plagioclase. Biotite 
occurs as pleochroic laths partly 
replaced by magnetite. Magnetite 
after biotite. Aggregates of 
cristobalite and alkali feldspar 
occur as devitrification products.

Pumice flattened but almost 
obscured by devitrification. Only 
ghosts and shadows of shards 
remain. Quartz euhedral to 
subhedral with embayments and 
glassy inclusions. Alkali feldspar 
mantles plagioclase. Biotite 
replaced by magnetite and hematite. 
Critobalite and alkali feldspar 
occur as devitrification products.
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Appendix 2B continued 
Locality Sample 
number number 
49 O-418

49 O-419

50

51

52

52

52

52

53

53

54

TM5888B 

TM5888C

TM6089B 

TM6185G

TM6189B 

TM6189C

TM6894A 

TM6894B 

TM7090I

Additional data 
Pumice strongly flattened and 
loaded with devitrification 
products (feathery, spherulitic and 
granular aggregates of 
cristobalite, alkali feldspar, and 
tridymite). Quartz subhedral with 
embayments and glassy inclusions. 
Alkali feldspar with some perthitic 
growths, mantles plagioclase.

Pumice flattened, severely in some 
cases, and contains axiolitic and 
spherulitic structures. The shards 
are axiolitic in part, obscured in 
part, but do not seem too badly 
distorted. Quartz subhedral to 
euhedral with embayments and glassy 
inclusions. Some plagioclase 
grains strongly embayed with glassy 
inclusions. Feathery and radial 
aggregates of alkali feldspar and 
cristobalite occur as 
devitrification products.

No description.

Rhyolitic Ammonia Tanks; Sargent 
found chovkinite in Parachute 
Canyon Rhyolite.

No description.

Piapi Canyon, Rainier Mesa lower 
cooling unit. 23.8 percent 
estimated porosity.

No description.

Xenolitns within xenoliths. Nearly 
all with tuff. Homogeneous glassy 
pumice (or rhyolite).

Plagioclase largely oligoclase. No 
sphene Observed.

Plagioclase largely oligoclase. No 
sphene observed.

Some silicification.ilicifi



Appendix 2B continued 
Locality Sample 
number number 
55 TM8338A

55 TM8338B

56

57

58

59

TM8692

TM8795

TW8-T3

62-ENH-ll

60 RK-62-1

Additional data
Pumice, irregular to spherulitic. 
Biotite -> opaque. Rock has a 
mottled appearance due to light 
colored pumice and numerous 
phenocrysts.

Contains foreign pumice more basic 
than the rest of the rock. Some 
wormy plagioclase. Biotite -> 
opaque. Rock grades in thin 
section from dominantly 
intermediate to dominantly silicic 
areas. Intermediate shows 
devitrification but is nearly 
opaque; silicic areas show finely 
crystalline, fibrous, crudely 
spherulitic devitrification.

Good rhyolitic Ammonia Tanks. 
Plagioclase(?) poor twinning, 
albite-oligoclase(?).

Much plagioclase around An30. 
sphene. Zircon small and 
scattered.

No

Plagioclase=andesine; a few armored 
with alkali feldspar. Jewel- 
studded opaques.

Pumice completly glassy. 
Groundmass mostly dark opaque 
material; shards show 
microcrystalline devitrification. 
Plagioclase strongly embayed, 
wormy. Alkali feldspar rims on 
some crystals, with irregular 
interfingering relationships with 
plagioclase. Alkali feldspar has a 
few strongly embayed crystals.

Shards and pumice finely 
crystalline, and devitrified. 
Groundmass partly glassy, partly 
granular, and microcrystalline. 
Stained section. A few vesicles 
filled with zeolite(?). Alkali 
feldspar with minor schiller 
structure, rims a few plagioclases, 
has minor embayments and 
fragmentation. Plagioclase zoned, 
some wormy.
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Appendix 2B continued 
Locality Sample 
number number 
61 RK-62-3

62 RK-62-11

62 RK-62-12

63 W8(=8-M)

63 8Tpr-l(l)

63 8SC

Additional data
Stained section. Shards and pumice 
are devitrified, some pumice 
spherulitic. Groundmass is opaque- 
-can't determine whether glassy or 
due to abundant disseminated, 
chocolate-brown material. 
Plagioclase with progressive 
zoning, some grains strongly
embayed; no alkali feldspar rims.
Some disseminated carbonate.

Visible shard bubbles and 
bifurcating shards. Pumice 
tubular, unflattened. Groundmass 
glassy to microcrystalline, shards 
generally more glassy. Stained 
thin section. Biotite partly 
bleachedi and oxidized. Some flow- 
banded ]Jithics. Quartz rounded, 
and partly embayed.

Groundmass and pumice glassy, no 
incipient devitrification. Shards 
not visible, but pumice flattened 
and attenuated, and banded 
structure around crystals suggests 
dense welding. Plagioclase: some 
wormy and strongly embayed.

Falcon Canyon (pumice). Mafic 
pumice appears to have been crushed 
during Solidification (crushed, 
rehealed, rewelded). Larger 
plagioclase crystals resorbed. 
Plagioclase mantled by alkali 
feldspar.

Tuff of Falcon Canyon. Absence of
mantling of plagioclase by
orthoclase noted.
Glomerocrysts of plagioclase
and biotite, also plagioclase and
augite. Zircon and apatite around
opaques|and biotite.

Falcon 
Porphyritic
with
tubules
Feldspa
relief
An32,
An35-25

light-

Canyon mafic pumice.
to glomeroporphyritic 

-brown pumice groundmass- 
flattened and contorted, 
resorbed. Plagioclase by 
An30-35, albite twin = 

estimated plagioclase zoned
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Appendix 2B continued 
Locality Sample 
number number
63

63

63

64

STprim

TW8-135

TW-8-1080 

8-1-1

64 8-1-2

65 8Tprl-(2)

66 ENH62-40

Additional data
Falcon Canyon dark mafic scoria 
pumice. Plagioclase by relief 
An40-30; plagioclase twin 15° 
maximum-An25.

Vitric caprock. Glomerocrysts 
of plagioclase and biotite.

Caprock.

Well 8, xenolith in Falcon Canyon. 
Estimated porosity 35-40 percent. 
Plagioclase-oligoclase, some 
andesine, a few zoned andesine- 
>oligoclase-albite.

Piapi Canyon. Well 8, xenolith in 
Falcon Canyon. Porosity estimated 
at 35-40 percent. Plagioclase 
largely albite-oligoclase.

Tuff of Falcon Canyon. 
Glomerocrysts of plagioclase 
and biotite. Calcite in parts of 
groundmass. Orthopyroxene rimmed 
by clinopyroxene. No sphene 
observed. Zircon and apatite 
around biotite and opaques.

Glomerocrysts of sphene and 
opaques, sphene and 
biotite,pyroxene and opaque, 
pyroxene and plagioclase, zircon 
and plagioclase. One quartz with 
undulating extinction. Diamond 
shaped zircon. Points don't 
include large pumice fragment.
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APPENDIX 2C

Locations of Nevada Test Site outcrop sample modes 
(See pi. 1 for locality numbers)
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Appendix 2C

Locality Sample 
number number

Sample location description

40V-12

OV-A

Thirsty Canyon quadrangle, in 
saddle east of Oasis Mountain 
at base of section, 37 O2'30", 
116°43'20".

Thirsty Canyon quadrangle, Oasis 
Valley section, 37°0'30",

OV-B

OV-C

WJC-2-64

WJC-4-64

WJC-6-64

WJC-15-69

WJC-16-69

WJC-20-69

WJC-21-69

Thirsty Canyon quadrangle, Oasis 
Valley section, 37°0'30", 
116°43'20".

Thirsty Canyon quadrangle, Oasis 
Valley section, 37°0'45", 
116°43'20".

Thirsty Canyon SE quadrangle, west 
Cat Canyon, 37°3'10", 116°31 '50".

Thirsty Canyon SE quadrangle, west 
Cat Canyon, 37°3'10", 116°31 '50".

Thirsty Canyon SE quadrangle, west 
Cat Canyon, 37°3'10", 116°31'50".

Thirsty Canyon SE quadrangle, 
Transvaal Hills, north end, west 
flank, 37°1'25", 116O35'20".

Thirsty Canyon SE quadrangle, 
Transvaal Hills, north end, west 
flank, 37°1'25", 116°35 I 20".

Thirsty Canyon SE quadrangle, 
Transvaal Hills, north end, west 
flank, 3701'25", 116O35'20".

Thirsty Canyon SE quadrangle, 
Transvaal Hills, north end, west 
flank, 37°1'25", 116°35 I 20".

WJC-22-69 Thirsty Canyon SE quadrangle, 
Transvaal Hills, north end, west 
flank, 37°1'25", 116O35'20".
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Appendix 2C continued 
Locality Sample 
number number

WJC-23-69

67FB-1A

67FB-1B

67FB-2B

Sample location description 
Bare Mountain 15' quadrangle, north 
of Beatty, 2 to 3 miles and 
one half mile west of U.S. Highway 
95, 36°56'20, 116°44'.

Topopah Spring NW quadrangle, type 
stop in bottom of Yucca Wash, 
36°53'40", 116026'20".

Topopah Spiring NW quadrangle, type 
stop in bottom of Yucca Wash, 
36°53 I 40", 116°26 I 20".

Topopah Spring NW quadrangle, 
Pinyon Pass east area, 36"56'08", 
116027'42".

67FB-2C Topopah Spring NW quadrangle, 
Pinvon Pass east area, 36"56'08", 
116°27 I 42".

67FB-2D

67FB-3B

Topopah Spring NW quadrangle, 
Pinvon Pass east area, 36"56'08", 
116^27'42".

Topopah Stiring NW quadrangle, Claim 
Canyon sedtion, 36d55'30", 
116628 I 50".

67FB-3C Topopah Spring NW quadrangle, Claim 
Canyon section, 36°55'30", 
116t>28 l 50".

67FB-3D1

67FB-3D2

67FB-3E1

67FB-3E2

TCRB-1

Topopah Spring NW quadrangle, Claim 
Canyon section, 36^55'30", 
116C)28 l 50 li .

Topopah Spring NW quadrangle, Claim 
Canyon section, 36^55'30", 
116028'50".

Topopah Spring NW quadrangle, Claim 
Canyon section, 36^55'30", 
116628'50 M .

Topopah Spring NW quadrangle, Claim 
Canyon section, 36^55'30", 
116028'50".

Topopah Spring NW quadrangle, Claim
Canyon section, s
116C)28 I 50".
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Appendix 2C continued 
Locality Sample 
number number 
9 TCRC-V

Sample location description 
Topopah Spring NW quadrangle, Claim 
Canyon section, 36°55'30",

TCRD-UV Topopah Spring NW quadrangle, Claim 
Canyon section, 36^55'30", 
116°28'50".

TCRD-BV Topopah Spring NW quadrangle, Claim
Canyon section, s
116°28 t 50".

TCTB-1 Topopah Spring NW quadrangle, 
Canyon section, 3 6^55 '30", 
116°28 t 50".

Claim

TCTB-2A Topopah Spring NW quadrangle, Claim 
Canyon section, 36^55'30", 
116°28'50".

TCTB-2B Topopah Spring NW quadrangle, Claim
Canyon section, s
116&28'50".

TCTB-3

TCTB-4

Topopah Spring NW quadrangle, Claim 
Canyon section, 3655'30", 
116°28'50".

Topopah Spring NW auadrangle, Claim 
Canyon section, 36°55'30", 
116C)28 t 50".

H-12

H-14

H-15

Topopah Spring NW quadrangle, Claim 
Canyon section, 36 55'30", 
116C)28 I 50 11 .

Topopah Spring NW auadrangle, Claim 
Canyon section, 3 6"55'3 0", 
116C)28 t 50".

Topopah Spring NW quadrangle, Claim 
Canyon section, 3 6^55'30",

H-17 Topopah Spring NW quadrangle, Claim 
Canyon section, Se^SS'SO", 
116°28 t 50".

10 67FB-9D Springdale quadrangle, bottom of 
fault valley east of Springdale, 
37°02', 116°45'.
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Appendix 2C continued 
Locality Sample 
number number 
10 67FB-9E

11

12

12

13

13

14

14

15

15

16

17

18

18

18

19

67FB-10B

75FB-39

75FB-40B

75FB-36B

75FB-37A

75FB-38A

75FB-38D

FB0929b-l

FB0929b-2

62L-601

62L-613

63L-41A

63L-41B

63L-41C

MAT-B-1

Sample location description 
Springdale quadrangle, bottom of 
fault valley east of Springdale, 
37°02', 116C)45 I .

Thirsty Canyon SE quadrangle, west 
Cat Canyon, 37°3'12", 116°31'53".

Chloride Cliff quadrangle, 1 mile 
south of Hj.ll 3766, 36°42'28", 
116°48'39"L

Chloride Cliff quadrangle, 
36°42 I 28", 116°48 I 39".

Chloride Cliff quadrangle, one half 
mile north of Hill 2929, 36044'04", 
116045'45".

Chloride Cliff quadrangle, 
36°44 I 04", 116°45'45".

Chloride Cliff quadrangle, one half 
mile southwest of Hill 3295, 
southwest side Amargosa Desert, 
36°44 I 08", 116°46 I 40".

Chloride Cliff quadrangle, 
36°44'08", 116°46'40".

Paiute Ridge quadrangle, Carbonate 
Ridge, 37^4'50", 115°56'15".

Paiute Ridge quadrangle, Carbonate 
Ridge, 3704'50", 115°56'15".

Bare Mountain 15' quadrangle,
36°55'30", 116°39'.

i

Thirsty Canyon SE quadrangle, 
37000'23", 116°35'.

Thirsty Canyon SE quadrangle, 
37002'10" r 116°35 I 18".

Thirsty Canyon SE quadrangle, 
37°02'10", 116°35'18".

Thirsty Ccinyon SE quadrangle, 
37 002'10", 116°35'18"

Silent Butte quadrangle, Pahute 
Mesa, one half mile southeast of 
drill hole PM #1, 37°16'15", 
116°24'04 I*.
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Appendix 2C continued 
Locality Sample 
number number
19

19

19

19

19

19

20

20

20

20

20

20

MAT-B-2

MAT-W-1

MAT-W-2

MAT-Y-1

MAT-Y-2

G612

SJW-0

SJW-1

SJW-2

SJW-3

SJW-4A

SJW-5

Sample location description 
Silent Butte quadrangle, Pahute 
Mesa, one half mile southeast of 
drill hole PM #1, 37°16'15", 
116°24 I 04".

Silent Butte quadrangle, Pahute 
Mesa, one half mile southeast of 
drill hole PM #1, 37°16'15", 
116024'04".

Silent Butte quadrangle, Pahute 
Mesa, one half mile southeast of 
drill hole PM #1, 37°16 I 15", 
116024'04".

Silent Butte quadrangle, Pahute 
Mesa, one half mile southeast of 
drill hole PM #1, 37°16'15", 
116°24 I 04".

Silent Butte quadrangle, Pahute 
Mesa, one half mile southeast of 
drill hole PM #1, 37O16'15", 
116°24 I 04".

Silent Butte quadrangle, Hill 6612, 
one half mile southeast of drill 
hole PM #1, 37°16'15", 116°24 I 04".

Scotty's Junction quadrangle, 5 
miles southwest of Scotty's 
Junction, 37°15', 117°7 I 10".

Scotty's Junction quadrangle, 5 
miles southwest of Scotty's 
Junction, 37°15', 117°7'10".

Scotty's Junction quadrangle, 5 
miles southwest of Scotty's 
Junction, 37°15«, 117°7'10".

Scotty's Junction quadrangle, 5 
miles southwest of Scotty's 
Junction, 37°15', 117°7'10".

Scotty's Junction quadrangle, 5 
miles southwest of Scotty's 
Junction, 37°15«, 117°7'10".

Scotty's Junction quadrangle, 5 
miles southwest of Scotty's 
Junction, 37°15», 117°7'10".
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Appendix 2C continued 
Locality Sample 
number number 
20 SJW-6

20

21

21

21

21

21

21

21

21

21

22

22

22

SJW-8

EC-2A

EC-2B

EC-3

EC-4

EC-5

EC-6

EC-6P

EC-7

EC-8

TEA-8

TEA-16

TEA-22

Sample location description 
Scotty's Junction quadrangle, 5 
miles southwest of Scotty's 
Junction, 37°15', 117°7 I 10".

Scotty's Junction quadrangle, 5 
miles southwest of Scotty's
Junction, 37U15', 117"7'10".

Ammonia Tanks quadrangle, East 
Cummings Canyon section, 37°12'10", 
116°21'35"

Ammonia Tanks quadrangle, East 
Cummings Canyon section, 37°12 I 10", 
116°21'35".

Ammonia Tanks quadrangle, East 
Cummings Canyon section, 37°12'10 11 , 
116°21'35".

Ammonia Tanks quadrangle, East 
Cummings Canyon section, 37°12'10",

Ammonia Tanks quadrangle, East 
Cummings Canyon section, 37°12'10", 
116°21'35".

Ammonia Tanks quadrangle, East 
Cummings Canyon section, 37°12'10", 
116°21'35".

Ammonia Tanks quadrangle, East 
Cummings Canyon section, 37°12'10", 
116°21'35".

Ammonia Tanks quadrangle, East 
Cummings Canyon section, 37°12'5",

Ammonia Tanks quadrangle, East 
Cummings Canyon section, 37°12'5", 
116°21'30".

Thirsty canyon SE quadrangle, west 
wall of caldera, 37°3 ' , 116°35'.

Thirsty Canyon SE quadrangle, west 
wall of caldera, 37°3', 116°35'.

Thirsty canyon SE quadrangle, west 
wall of caldera, 37°3', 116°35'.
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Appendix 2C continued 
Locality Sample 
number number 
22 TEA-48

22

23

23

23

23

23

23

23

24

24

25

25

25

25

TEA-49

BBRh

BBRi

BBRj-(l)

BBRj-(2)

BBRk-(l)

BBRk-(2)

BBRI

BBRn-(l)

BBRo

SB1

SBn

FB0056a-l

FB0056a-2

Sample location description 
Thirsty Canyon SE quadrangle, west 
wall of caldera, 37°3', 116°35'.

Thirsty Canyon SE quadrangle, west 
wall of caldera, 37°3', 116°35'.

Paiute Ridge quadrangle, east side 
Carbonate Ridge, 37°05', 
115°55 f 40".

Paiute Ridge quadrangle, east side 
Carbonate Ridge, 37°05', 
115°55 I 40".

Paiute Ridge quadrangle, east side 
Carbonate Ridge, 37°05', 
115°55'40".

Paiute Ridge quadrangle, east side 
Carbonate Ridge, 37°05', 
115°55'40".

Paiute Ridge quadrangle, east side 
Carbonate Ridge, 37°05', 
115°55'40".

Paiute Ridge quadrangle, east side 
Carbonate Ridge, 37°05', 
115°55'40".

Paiute Ridge quadrangle, east side 
Carbonate Ridge, 37°05', 
115°55'40".

Paiute Ridge quadrangle, east side 
Carbonate Ridge, 37°05», 
115°55'30".

Paiute Ridge quadrangle, east side 
Carbonate Ridge, 37°05», 115°55 I 30"

Paiute Ridge quadrangle, Slanted 
Buttes, 37°6', 115°57 I 50".

Paiute Ridge quadrangle, Slanted 
Buttes, 37°6', 115057'50".

Paiute Ridge quadrangle, Slanted 
Buttes, 37°6', 115°57 I 50".

Paiute Ridge quadrangle, Slanted 
Buttes, 37°6', 115°57 f 50".
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Appendix 2C continued 
Locality Sample 
number number 
25 FB0056b-l

25

26

27

27

28

28

28

29

29

29

29

29

29

30

30

FB0056b-2

TM-2

TM-4b

TM-4C

SM-3

SM-4

SM-5

RM-4600B

RM-4600C

RM-4600D

RM-4600E

RM-4600F

RM-4600G

MM-1

MM-2

Sample location description 
Paiute Ridge quadrangle, Slanted 
Buttes, 37°6«, 115°57 I 50".

Paiute Ridge quadrangle, Slanted 
Buttes, 37°6', 115°57 I 50".

Buckboard Mesa quadrangle, 
southeast corner, 37°, 116O15'.

Topopah Spring quadrangle, mouth 
Piapi Canyon, 36°59', 116O15'.

Topopah Spring quadrangle, mouth 
Piapi Canyon, 36°59', 116615'.

Mine Mountain quadrangle, top of 
Shoshone Mesa, 36O59'40",

Mine Mountain quadrangle, top of 
Shoshone Mesa, 36°59 I 40",

Mine Mountain quadrangle, top of 
Shoshone Mfesa, 36°59 I 40",

Rainier Meisa quadrangle. Area 14 
tunnels, 37°13 I 20", 116609 I 30".

Rainier Mesa quadrangle. Area 14 
tunnels, 37°13 I 20", 116609 I 30".

Rainier Mesa quadrangle. Area 14 
tunnels, 37°13 I 20",

Rainier Mesa quadrangle. Area 14 
tunnels, 37°13 I 20",

Rainier Mesa quadrangle. Area 14 
tunnels, 37°13 I 20", 116609 I 30".

Rainier Mesa quadrangle. Area 14 
tunnels, 37°13 I 20", 116609 I 30".

Plutonium
Massachusetts Mountain section, 
speciman 1, 14 feet above base 
unit 1, 36°53 I 07 11 , 115°59 I 28".

Plutonium

Valley quadrangle,

Valley quadrangle,
Massachusetts Mountain section, 
speciman =2, 45 feet above base of 
unit 1, 36°53 I 07", 115°59 I 28".
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Appendix 2C continued 
Locality Sample 
number number
30

30

30

30

31

31

31

31

32

32

32

MM-3

MM-4

MM-5

MM-6

MM-7

MM-8

MM-9

MM-10

7-73-2A

7-73-2B

7-73-2J

Sample location description 
Plutonium Valley quadrangle, 
Massachusetts Mountain Section, 
speciman #3, 30 feet above base of 
unit 2, 36°53'07", 115°59'28".

Plutonium Valley quadrangle, 
Massachusetts Mountain section, 
speciman #4, 60 feet above base 
unit 2, 36°53'07", 115°59 I 28".

Plutonium Valley quadrangle, 
Massachusetts Mountain section, 
speciman #5, 150 feet above base of 
unit 2, 36°53'07", 115°59'28".

Plutonium Valley quadrangle, 
Massachusetts Mountain section, 
speciman #6, 5 feet above base unit 
3-vitric top, 36°53'07", 
115°59'28".

Plutonium Valley quadrangle, 
Massachusetts Mountain section, 
speciman #7, 5 feet above base unit 
5, 36°53'07", 115059'23".

Plutonium Valley quadrangle, 
Massachusetts Mountain section, 12 
feet above base of unit 5, 
36°53'07", 115°59 I 23".

Plutonium Valley quadrangle, 
Massachusetts Mountain section, 100 
feet above base of unit 5, 
36°53' 07", 115°59'23".

Plutonium valley quadrangle, 
Massachusetts Mountain section, top 
of unit 5, top of exposed section, 
36053'07", 115°59'23".

Yucca Lake quadrangle, CP-Hogback 
section, unit 1, 26 feet above 
base, 36°55'50", 116O2'5".

Yucca Lake quadrangle, CP-Hogback 
section, unit 2, 93 feet above base 
of section, 36°55'50", 116°2'5".

Yucca Lake quadrangle, CP-Hogback 
section, unit 3, 10 feet above 
base, and 166 feet above base of 
section, 36°55'50", 116°2'5".
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Appendix 2C continued 
Locality Sample 
number number 
33 7-73-2C

33 7-73-2E

Sample location description 
Yucca Lake quadrangle, CP hogback 
section, unit 3, speciman taken 260 
feet above base section, and 10 
feet below top unit 3, 36°55 I 45",

Yucca Lake j quadrangle, C-P Hogback 
section, unit 4, speciman taken 5 
feet above base (275 feet above 
base section), 36°55 I 45",

33 7-73-2F Yucca Lake quadrangle, C-P Hogback 
section, unit 4, speciman taken at 
312 feet above base, or 10 feet 
below top of unit, 36O55'45",

33 7-73-2G

33

34

35

36

36

36

36

7-73-2H

63C-8

81FB-12

TO-2F

TO-2G

TO-2H

TO-4A

Yucca Lake quadrangle, C-P Hogback 
section, unit 5, 15 feet above base 
of unit, 337 feet above base of 
section, 36°55 I 45 11 , 116°2 I 15".

Yucca Lake quadrangle, C-P Hogback 
section, unit 5, 405 feet above 
base section, or 52 feet below top, 
36°55 I 45", 116°2 I 15".

Trail Ridge quadrangle, 37°21 I 20", 
116°30 I 42".

Topopah Spring NW quadrangle, 
bottom of canyon that drains 
southeast into Fortymile Wash, 2 
to 3 miles^ south of VE29a-2, 
36°55 I 38", 116°23 I 38".

Topopah Spring quadrangle, Topopah 
Spring section, 36°56 I 35 11 ,

Topopah Spring quadrangle, Topopah 
Spring section, 36°56 I 35",

Topopah Spring quadrangle, Topopah 
Spring section, 36°56 I 35 11 , 
116015'55".

Topopah Spring quadrangle, Topopah 
Spring section, 36°56 I 35 11 , 
116015'55".
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Appendix 2C continued 
Locality Sample 
number number 
36 TO-5B

36

36

36

36

36

36

37

37

37

37

37

37

TO-5C

TO-5D

TO-5E

TO-5F

TO-6 A

TO-6B

TO-42H

TO-42J

TO-42K

TO-42P

TO-42R

TO-42S

Sample location description 
Topopah Spring quadrangle, Topopah 
Spring section, 36056'35", 
116015'55".

Topopah Spring quadrangle, Topopah 
Spring section, 36°56'35", 
116015'55".

Topopah Spring quadrangle, Topopah 
Spring section, 36056'35", 
116°15'55".

Topopah Spring quadrangle, Topopah 
Spring section, 3 6°5 6'3 5", 
116°15'55".

Topopah Spring quadrangle, Topopah 
Spring section, 36O56'35", 
116°15'55".

Topopah Spring quadrangle, Topopah 
Spring section, 36O56'35", 
116°15'55".

Topopah Spring quadrangle, Topopah 
Spring section, 36°56 I 35", 
116015'55".

Topopah Spring NW quadrangle, Yucca 
Mountain section, 36053'55", 
116°28'.

Topopah Spring NW quadrangle, Yucca 
Mountain section, 36O53'55", 
116°28'.

Topopah Spring NW quadrangle, Yucca 
Mountain section, 36°53 I 55", 
116°28 f .

Topopah Spring NW quadrangle, Yucca 
Mountain section, 36°53 I 55", 
116°28».

Topopah Spring NW quadrangle, Yucca 
Mountain section, 36O53'55", 
116°28'.

Topopah Spring NW quadrangle, Yucca 
Mountain section, 36O53'55", 
116°28'.
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Appendix 2C continued 
Locality Sample 
number number 
37 TO-42T

37

37

37

38

38

38

38

38

38

38

38

38

38

38

38

38

TO-43A

TO-43B

TO-43C

JD-1

JD-5

JD-111A

JD-111B

JD-111C

JD-111E

JD-111F

JD-111G

JD-112A

JD-112B

JD-112C

JD-112D

JD-112E

Sample location description 
Topopah Spring NW quadrangle, Yucca 
Mountain section, 36°53 I 55", 
116°28'.

Topopah Spring NW quadrangle, Yucca 
Mountain section, 36°53 I 55", 
116°28'.

Topopah Spiring NW quadrangle, Yucca 
Mountain section, 36°53 I 55", 
116°28'.

Topopah Spring NW quadrangle, Yucca 
Mountain section, 36O53'55", 
116°28'.

Mine Mountain quadrangle, Jackass 
Divide, 36^53'09", 116°11 I 47".

Mine Mountain quadrangle, Jackass 
Divide, 36°53'09", 116°11'47".

Mine Mountain quadrangle, Jackass 
Divide, 36O53'09", 116°11 I 47".

Mine Mountain quadrangle, Jackass 
Divide, 36°53 I 09", 116O11'47".

Mine Mountain quadrangle, Jackass 
Divide, 36053'09", 116O11'47".

Mine Mountain quadrangle, Jackass 
Divide, 36°53'09", 116°11 I 47".

Mine Mountain quadrangle, Jackass 
Divide, 36O53'09", 116O11'47".

Mine Mountain quadrangle, Jackass 
Divide, 36°53'09", 116O11'47".

Mine Mountain quadrangle, Jackass 
Divide, 36°53'09", 116°11'47".

Mine Mountain quadrangle, Jackass 
Divide, 36°53'09", 116°11'47".

Mine Mountain quadrangle, Jackass 
Divide, 3d°53'09", 116°11 I 47".

Mine Mountain quadrangle, Jackass 
Divide, 3d053'09", 116O11'47".

Mine Mountain quadrangle, Jackass 
Divide, 36°53'09", 116°11 I 47".
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Appendix 2C continued 
Locality Sample 
number number 
38 JD-112F

38

39

39

39

39

39

40

40

JD-112G

5896-P2

5896-P3

5896-P5

5896-P7

5896-P7P

PLO-861-B1

PLO-861-B2

Sample location description 
Mine Mountain quadrangle, Jackass 
Divide, 36°53'09" /

Mine Mountain quadrangle, Jackass 
Divide, 36°53 f 09",

Topopah Spring quadrangle. Piny on 
Pass area, 36°56 '25", 116^28 '.

Topopah Spring quadrangle, Pinyon 
Pass area, 36°56 '25", 116O28'.

Topopah Spring quadrangle, Pinyon 
Pass area, 36°56'25", 116°28 ' .

Topopah Spring quadrangle, Pinyon 
Pass area, 36656'25", 116628 ' .

Topopah Spring quadrangle, Pinyon 
Pass area, 36°56 '25", 116028'.

Paiute Ridge quadrangle, 37°06 I 40", 
115°56' .

Paiute Ridge quadrangle, 37°06 I 40", 
115°56' .

41 61TNEF Oak Spring quadrangle, southeast 
corner, Ballon Hill, 37O07'30", 
116°0'40".

42 11-103-100C Mine Mountain quadrangle, south 
Mine Mountain, 36057'38", 
116°09 I 08".

42 11-103-100D Mine Mountain quadrangle, south 
Mine Mountain, 36O57'38", 
116°09 I 08".

42 11-103-101A Mine Mountain quadrangle, south 
Mine Mountain, 36°57'38", 
116°09 I 08".

42 11-103-101B Mine Mountain quadrangle, south 
Mine Mountain, 36°57 I 38", 
116°09 I 08".

42 11-103-101C Mine Mountain quadrangle, south 
Mine Mountain, 36°57 I 38", 
116°09 I 08".

42 11-103-101D Mine Mountain quadrangle, south 
Mine Mountain, 36°57 I 38", 
116009'08".
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Appendix 2C continued 
Locality Sample 
number number 
42

42

42

42

42

43

44

44

44

44

44

44

44

45

11-103-102A

11-103-102B

11-103-102C

11-103-102D

11-103-102E

SC-2A

SC-4A

SC-4B

SC-4C

SC-4D

SC-4E

SC-4F

SC-4G

SC-4H

Sample location description 
Mine Mountain quadrangle, south 
Mine Mountain, 36057'38", 
116°09 I 08".

Mine Mountain quadrangle, south 
Mine Mountain, 36057'38", 
116°09 I 08".

Mine Mountain quadrangle, south 
Mine Mountain, 36057'38", 
116009'08"j

Mine Mountain quadrangle, south 
Mine Mountain, 36057'38", 
116009'08".

Mine Mountain quadrangle, south 
Mine Mountain, 36°57 I 38", 
116°09 I 08"l

Topopah Spring quadrangle, Spring 
Canyon section, 36O56'35", 116°20'

Topopah Spring quadrangle, Spring 
Canyon section, 3 6°56'40",

Topopah Spring quadrangle, Spring 
Canyon section, 36056'40", 
116619'30".

Topopah Spring quadrangle, Spring 
Canyon section, 36°56 I 35", 
116619'30".

Topopah Spiring quadrangle, 
Canyon section, 36°56 I 35", 
116C)19 I 30 II|.

Topopah Spring quadrangle, 
Canyon section, 36°56 I 35", 
116°19'30".

Topopah Spring quadrangle. 
Canyon section, 36°56 I 35", 
116619'30'1.

Topopah Spring quadrangle, 
Canyon section, 36056'35",

Spring 

Spring 

Spring 

Spring

Topopah Spring quadrangle, Spring 
Canyon section, 36056'35", 
116°19'40 W .
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jpendix 2C continued 
Locality Sample 
number number 
46 BD-1

46

46

46

46

47

47

47

47

47

48

48

48

48

48

BD-2

BD-3

BD-4

BD-5

WH-1J

WH-1N

WH-1P

WH-1R

WH-1S

WH-1E

WH-1F

WH-1G

WH-1H

WH-1M

Sample location description 
Big Dune quadrangle, southern 
Crater Flat, 36°44'39", 116°33'.

Big Dune quadrangle, southern 
Crater Flat, 36°44'39", 116°33'.

Big Dune quadrangle, southern 
Crater Flat, 36°44'39", 116°33'.

Big Dune quadrangle, southern 
Crater Flat, 36°44'39", 116°33'.

Big Dune quadrangle, southern 
Crater Flat, 36°44'39", 116°33'

Topopah Spring quadrangle, Wild 
Horse Canyon, 36°58'30", 
116°15'28".

Topopah Spring quadrangle, Wild 
Horse Canyon, 36°58'30", 
116°15'28".

Topopah Spring quadrangle, Wild 
Horse Canyon, 36°58'30", 
116°15'28".

Topopah Spring quadrangle, Wild 
Horse Canyon, 36°58'30", 
116°15'28".

Topopah Spring quadrangle, Wild 
Horse Canyon, 36°58'30", 
116°15'28".

Topopah Spring quadrangle, Wild 
Horse Canyon, 36°58'30", 
116°15'35".

Topopah Spring quadrangle, Wild 
Horse Canyon, 36°58'30", 
116°15'35".

Topopah Spring quadrangle, Wild 
Horse Canyon, 36°58'30", 
116°15'35".

Topopah Spring quadrangle, Wild 
Horse Canyon, 36°58'30", 
116°15'35".

Topopah Spring quadrangle, Wild 
Horse Canyon, 36°58'3O", 
116°15'35".
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Appendix 2C continued 
Locality Sample 
number number 
48 WH-1V

49

49

49

49

49

49

49

50

51

52

52

52

52

53

53

54

O-411

O-414

O-415

O-416

O-417

O-418

O-419

TM5888B

TM5888C

TM6089B

TM6185G

TM6189B

TM6189C

TM6894A

TM6894B

TM7090I

Sample location description 
Topopah Spring quadrangle, Wild 
Horse Canyon, 36°58 I 30", 
116°15'35".

Mine Mountain quadrangle, Barren 
Butte, 36°53'40", 116°07'45".

Mine Mountain quadrangle, Barren 
Butte, 36°5f3 l 40", 116°07'45".

Mine Mountain quadrangle, Barren 
Butte, 36°53 I 40", 116°07'45".

Mine Mountain quadrangle, Barren 
Butte, 36°53 I 40", 116°07'45".

Mine Mountaiin quadrangle, Barren 
Butte, 36°53'40", 116°07'45".

Mine Mountain quadrangle, Barren 
Butte, 36°53'40", 116°07'45".

Mine Mountain quadrangle, Barren 
Butte, 36°53'40", 116°07'45".

Scrugham Peak quadrangle, Piapi 
Canyon, caldera moat, north of moat 
rhyolite, 37°11', 116028'.

Scrugham Peak quadrangle, 
37°11' 20" , 116^27'50".

Scrugham Peak quadrangle, Piapi 
Canyon, 37°12', 116°27'.

Scrugham Peak quadrangle, Pahute 
Mesa, 37°13 f , 116°27'.

Scrugham P^ak quadrangle, Piapi 
Canyon, 37?12', 116°27'.

Scrugham Peak quadrangle, Piapi 
Canyon, 37°12', 116°27'.

Scrugham Peak quadrangle, Pahute 
Mesa, Piapi Canyon, 37°13', 
116026'.

Scrugham Peak quadrangle, Pahute 
Mesa, Piapi Canyon, 37°13', 
116°26'.

Scrugham Peak quadrangle, inside 
caldera, 37O11'45", 116O25'48".
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Appendix 2C continued 
Locality Sample 
number number 
55 TM8338A

55

56

57

58

59

60

61

62

62

63

63

63

63

63

TM8338B

TM8692

TM8795

TW8-T3

62-ENH-ll

RK-62-1

RK-62-3

RK-62-11

RK-62-12

W8(=8-M)

8SC

8Tpr-l(l) 

STprim

TW8-135

Sample location description 
Timber Mountain quadrangle, Cat 
Canyon near road, 37003'03", 
116622 I 50".

Timber Mountain quadrangle, Cat 
Canyon near road, 37°03 I 03", 
116622 I 50".

Ammonia Tanks quadrangle, Piapi 
Canyon, south face Pahute Mesa, 
37012', 116°22'.

Ammonia Tanks quadrangle, Piapi 
Canyon, Pahute Mesa near south 
face, 37°13', 116°20'.

Ammonia Tanks quadrangle, Piapi 
Canyon, 37°08', 116°18'.

Ammonia Tanks quadrangle, 
37°11 I 30", 116d20'13".

Ammonia Tanks quadrangle, 
37°08'25", 116^16'50".

Ammonia Tanks quadrangle, 
37009'15", 116^17'.

Ammonia Tanks quadrangle, top of 
Pahute Mesa, 37°12', 116°19'40".

Ammonia Tanks quadrangle, top of 
Pahute Mesa, 37°12', 116°19'40".

Ammonia Tanks quadrangle, Falcon 
Canyon, test well 8 locality, 
37°09 I 53", 116017'22".

Ammonia Tanks quadrangle, Falcon 
Canyon, test well 8 locality, 
37°09 I 53", 116017'22".

Ammonia Tanks quadrangle, test well 
8 locality, 37 (509 I 53", 116°17'22".

Ammonia Tanks quadrangle, Falcon 
Canyon, test well 8 locality, 
37°09'53", 116°17'22".

Ammonia Tanks quadrangle, Falcon 
Canyon, test well 8 locality, 135 
foot depth, 37°09'53", 116°17'22".
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Appendix 2C continued 
Locality Sample 
number number 
63 TW-8-1080

64

64

65

66

8-1-2

8-1-1

8Tprl-(2)

ENH62-40

Sample location description 
Ammonia Tanks quadrangle, Falcon 
Canyon, gully below test well 8, 
37°09'53", 116°17'22".

Ammonia Tanks quadrangle, test well 
8 area, 37°10', 116°18'.

Ammonia Tanks quadrangle, test well 
8 area, 37o

Ammonia Tainks quadrangle, Falcon 
Canyon, test well 8 locality, 1000 
feet downstream in canyon, 
37°09'45", 116°17'38".

Ammonia Tanks quadrangle, Falcon 
Canyon, test well 8 locality, 
37°09'45", 116°17'38".
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APPENDIX 3

Published sample modes 
(Explanation of symbols under Database Format, p. 8)
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